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Waar collector of shells is unacquainted with the form of 
the fresh-water mussel, as it lies half buried in the mud, 
with its back or umbonal region, easily recognized by its 
white pearly appearance, above the surface; or as the same 
animal lies flat on the bottom of the river or pond, with its 
large, broad, and semi-transparent foot protruded between the 
valves of the shell two inches or more? The swan-mussel 
(Anodonta), of which the most recent English authority* recog- 
nizes two British species, the Anodonta cygnea and the Ano- 
donta anatina, is one of the largest of our bivalve molluscs, 
and its study a matter of curious and more than ordinary 
interest, especially in that portion of its history which relates 
to the development of the young fry. 

The Anodonta,t so named from the absence or very rudi- 
mentary condition of the teeth of the hinge, belongs to the 
family Unionide, a group of the Oonchifera, or Bivalves, of the 
order Lamellibranchiata, the individuals of which are charac- 
terized by the possession of four branchie or gills arranged on 
each side of the body in pairs. The Lamellibranchiata are 
all aquatic animals, and the greater part inhabit the sea. Of 
the fresh-water kinds, the Anodonta and Unio, the common 
round or semi-oval Oyclas corneum, and the curious sub-trian- 
gular shell of Dreissena polymorpha, afford instances of the 
three native families, the Unionide, Spheriide, and Dreis- 
senide. 

Let us now glance at some of the most important parts of 
the anatomy of the swan-mussel, which, from the large size of 


* Gwyn Jeffreys’ British Conchology, vol. i. 
+ From 4, “ not,” and ddovs, gen, d8évros, * a tooth.” 
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the animal, is more readily made out than in many other 
bivalves. 

The shell of the Anodonta cygnea differs from that of the 
other Unionide in the absence of distinct teeth in its hinge ; 
it is oblong in shape, and compressed for the whole space be- 
tween the hinge and the posterior extremity; in colour it 
varies much, young specimens being light olive, with dark 
concentric bands or lines, which are supposed by some to mark 
the animal’s growth; at the region of the wmbo the shell is 
always pearly from the erosion of the outer skin or epi- 
dermis ; but what causes the erosion in this particular point 
it is very difficult to determine ;* older specimens are darker 
in colour; the valves of the shell internally are of a whitish 
or yellowish pearly lustre, and sometimes very iridescent ; the 
marks of the muscles and mantle, so distinct in some marine 
Conchifers, are very faint in the Anodonta. 

The animal that tenants the shell is represented in Figure 
2; d representing one of the external pair of gills greatly dis- 
tended with thousands of young Anodons, which bear no resem- 
blance whatever tothe parent animal. The Anodon is attached 
to the shell by two muscles, the anterior and posterior adductor ; 
its parts consist of the mantle, a thin fleshy envelope, which 
covers the whole body of the animal, and consists of two folds 
or leaves which are joined at the back part but open in front. M. 
Moquin-Tandon well compares the disposition of the two lobes 
of the mantle to the “ covers of a book when it is placed on 
its edge with the back uppermost.” Along the margin of the 
dorsal region the mantle forms a raised seam, or line, with a 
narrow slit posteriorly. The mantle secretes the shell; it is 
much thickened at the extreme margin of its free portion. 

The organization of a fresh-water mussel, like the Con- 
chifera in general, is simple, though there are some points 
which it is extremely difficult to determine with anything like 
precision. The Anodon is provided with organs of digestion, 
circulation, respiration, locomotion, and generation; the 
nervous system also is well developed. 

The organs of digestion consist of mouth, stomach, and in- 
testine.t The mouth of an Anodon is a horizontal opening 
situated between the two pairs of labial palpi, under the 
anterior juncture of the mantle and just above the foot. The 
labial palpi are beautifully striated transversely, of a triangularly 


* Mr. Jeffreys believes this erosion is caused by the chemical action of gases 
evolved from the mud in which this portion of the shell is usually imbedded ; but 
the umbonal region is just that part of the shell which is generally not imbedded. 

: + The food of the swan-mussel consists of Desmidew, Diatomacee, and other 
minute organisms, such as the spores of Algw ; this vegetable diet is accompanied 
with Rotifera, minute Entomostraca, ete. 
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oblong form, and furnished exteriorly with a ciliated epi- 
thelium, the action of which may be readily seen under a low 
magnifying lens. Many authors have supposed that these 
ciliated processes have something to do with the respiration ; 
their more immediate office, however, is to bring particles of 
food within the reach of the mouth. There does not appear to 
be any cesophagus in the Anodonta, the mouth opening imme- 
diately into the stomach, whose internal coat consists of the 
most delicate lace-like structure ; in form it is roundish, and is 
made up of several smaller depressions, the biliary cripts of 
comparative anatomists. The liver, a large organ occupying a 
considerable portion of the anterior extremity of the animal, 
readily recognized by its brownish green colour, consists of a 
number of ceca arranged in racemose clusters, which pour 


Fia, 1. 





A. Crystalline style of Anodonta (natural size). 

B. Portion of ‘ditto magnified, showing extremely minute animalcules im- 
bedded in its gelatinous substance. 

C. Filiform animalcules, x 400 diam. 


their secreted fluid into the stomach and part of the intestine 
by a number of very minute pores, according to the opinion of 
the French anatomist * whose anatomical investigations of the 
molluscs are worthy of the highest consideration. Projecting 
within the stomach in the Anodonta and Unio, is a very curious 
organ whose function has been hitherto unexplained. If you 


* M. Moquin-Tandon, one of the best of living comparative anatomists, 
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nm with a finely-pointed pair of scissors the stomach of one 
of these molluscs you will notice a semi-transparent body, of 
about three inches long in a large animal, and about the thick- 
ness of a piece of whipcord, oplindrical and of the consistency 
of jelly. M. Moquin-Tandon says that this body (called the 
crystalline style) has been found only in the Anodon and Unio, 
and does not exist in other acephalous molluscs. 

This crystalline style I have invariably found to contain, 
imbedded within its substance, large numbers of a very minute 
filiform animalcule, which may be seen under the microscope to 
shoot backwards and forwards in the gelatinous mass. I have 
failed hitherto to make out any structure in these curious para- 
sitic vibrioid worms. I have examined them under one of 
Rosse’s 4th of an inch objective, and also under Smith and 
Beck’s 3th, but as I said without the revelation of any struc- 
ture. These vibrioid animalcules, which occur so constantly in 
Anodonta, are not found, so far as my observations have 
extended, in the crystalline style of Unio margaritifera or in 
that of U. pictorum. 

The intestine of the Anodonta is a narrow tube with thick 
jelly-like walls, which, springing from the bottom of the sto- 
mach, makes two or three convolutions in the substance of the 
liver and ovaries, and then rises up to the back of the ani- 
mal, and passing in a direct line through the ventricle of the 
heart and under the slit in the rim ofthe mantle, terminates at 
the anus. 

The organs of circulation in the fresh-water mussels con- 
sist of a heart, composed of two triangular-shaped auricles of 
delicate structure, and nearly transparent, and one ventricle. It 
lies on the back portion of the animal under the hinge of the 
shell ; its pulsations, which are not more than about seven or 
eight in a minute, are easily seen under the pericardium: the 
heart continues to beat for a long time after the valves have 
been opened. A French savant states that after he had 
placed an Anodonta in boiling water to destroy it, and to pre- 
serve the shell, the heart actually beat eight hours afterwards ! 
The blood is nearly colourless, and the corpuscles semi- 
transparent ; after traversing the numerous vessels of the gills 
it is received by the large branchial veins, from whence it is 
conveyed to the triangular shaped auricles, which have their 
largest side adjacent to these veins, and their smallest side in 
communication with the auricles; thence it proceeds to the 
ventricle, which by its contraction impels the circulating fluid 
to the aorta and distributes it to the whole system. Under- 
neath the heart, and extending for a considerable distance 
along the body, is seen a curious sponge-like organ of a choco- 
late colour, which has received the name of the “ gland of Bo- 
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janus,” concerning the function of which organ different 
opinions have been held. It is probable that this organ, 
which is double, receives the blood from the veins, and that 
the greater portion of the circulating fluid finds its way thence 
to the vessels of the branchiz, while another portion flows 
directly to the heart. But the actual course of the blood 
through the arteries and veins is extremely difficult to study 
in detail; the main facts, however, as we have stated them, 
may, we think, be depended upon. It will be seen that one 
pulse of the aortic ventricle is sufficient to impel the blood 
through the two systems of vessels and to bring it again to 
the triangular auricles. 

The organs of respiration consist of the two pairs of gills 
already mentioned; each gill is formed of two membranes, 
connected together, in the case of the exterior pair, by several 
transverse septa, forming a number of divisions or pockets (see 
Fig. 5), which are filled, at certain seasons of the year, with 
thousands of young fry: Numerous blood-vessels are observed 
to traverse the substance of the gills, which, being provided 
with many cilia, serve by their constant action to oxygenate 
the blood. 

The Anodonta, like the rest of the Unionide, moves by 
means of its long fleshy tongue-shaped foot, which it extends 
forwards to a considerable length upon the mud, and then 
making that point a lever, draws itself onwards; its track may 
often be seen in the mud; the movement is very slow. 

If an Anodon be taken out of the water and its valves 
openeil, a quantity of water is seen to issue from the muscular 
foot. According to the experiments of two recent observers, 
these animals are enabled thus to distend their foot with water, 
so that it appears almost transparent, by means of a number 
of aquiferous canals which traverse the foot, and are every- 
where in apposition with the blood-vessels. The water is 
drawn into the pericardial space, when the bivalve opens its 
shell, and from thence to the interior of the blood-vessels ; 
from the blood-vessels these authors suppose it to transude 
into the system of water-tubes, and to find its exit at a num- 
ber of pores on either side of the foot of the animal. Repeated 
dissections of these animals have failed to reveal to my own 
eyes the presence of these foot-pores. Both M. H. Meckel 
and M. Moquin-Tandon have been equally unsuccessful ; but 
the careful experiments of Dr. Rolleston and M. Robertson 
seem decisive in favour of their existence.* 

With regard to the organs of generation, much remains as 
yet unexplained. The ascertained facts may be thus briefly 


* See Annals and Magazine of Natural History for December, 1862. 
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stated :—The Anodonta, like all other Conchifers, is andro- 
gynous ; that is to say, each individual is both male and 
emale. Numerous authors of considerable authority have 
maintained the existence of two distinct sexes in the Lamelli- 
branchiata; Leuwenhoek, Milne Edwards, Quatrefages, Owen, 
Van der Hoven, and others, have been of this opinion. ‘“‘ The 
latest and best observations of naturalists and physiologists,” 
says Professor Owen, “ on the sexual character and generation 
of the Lamellibranchiata, have established the correctness of 
Leuwenhoek’s conclusion that these mollusca are of distinct 
sexes, some individuals being male and others female.”* There 
is no doubt, however, that the Conchifera are androgynous. 
The secretory organ occupies a large portion of the animal’s 
body ; it is situated behind the liver, and is ily recognized 
by its yellow colour in Anodonta, and by its ae | whiteness 
in Unio. If a portion of the ovary be examined under the 
microscope, it will be seen to consist of a number of small 
sacs with branching vessels; on the rupture of these sacs a 
quantity of ova are observed, and surrounding and imbedded 
in the substance of the ovary, as it appears, there are myriads 
of oblong bodies of extreme minuteness, which from their 
motions are commonly regarded as the fertilizing fluid. Neu- 
mann has described two oviducts which have their orifice near 
the orifices of the organ of Bojanus; both which apertures are 
situated on the upper part of the body, covered by the lamina 
of the inner gill, at the juncture of the two pairs of branchiz.+ 


After the Bass perce of the eggs from this genital orifice “they - 


are condu along the base of the interior branchie as far as 
the pallial cloaca, and from thence they reascend by the canal 
which the mantle forms in this place, and arrive at the compart- 
ments of the exterior branchiw, A part of these eggs is some- 
times drawn in during the inspiration of the water and expelled 
as if it issued from the anus—these are soon, however, taken 
up by the respiratory current and directed towards the branchial 
pockets.” In these compartments the eggs are gradually de- 
veloped. If an Anodon be opened at the latter end of August 
the external pair of branchiz will be found full of eggs in an 
early stage of development. Now may be seen the curious 
phenomenon of the rotation of the embryo within the chorion 
or membrane of the egg, first noticed by Carus. After the 
segmentation of the vitellus, the embryo begins to assume, 
in the space of about a month, the characteristic appearance 
which the young animal subsequently presents. ‘The embryos 
remain in the pockets of the exterior branchiew about eight 


* Lectures on Comparative Anatomy, vol. i. p. 287. 
+ The orifices of the of Bojanus in the Anodonta are extremely difli- 
cult to detect. They are, ever, readily seen in Unio margaritifera. 
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months—from September to April inclusively. And now comes 
@ very curious part in their history: the young animals after 
exclusion are found to be parasitic upon fish, to the fins and 
ills of which they attach themselves by their barbed hooks. 
different is the form of the embryo mussel from its parent 
that many authors have regarded these young ones as para- 
sites in the adult animal; to these supposed parasites the 
name of Glochidia* was given by Rathke in 1797. How 
long these little creatures consider it necessary for their well- 
being to remain with closed valves upon the fin of an un. 
fortunate fish, is a point which, I believe, has not yet been 
determined, and it is one, the solution of which I recommend 
to the investigations and patience of all Intellectual observers. 
Whether again this parasitism is absolutely essential to the 
growth of the young animal, or whether it can develope itself 
without such attachment, is a question which can only be 
answered by close observation and by experiment. I may 
refer the reader, who takes an interest in this matter, to my 
own paper “ On the Fry of Anodonta Cygnea,” in the Quar- 
terly Journal of Microscopic Science (July, 1862), for the first 
record of the parasitic nature of these little molluscs. 

There is a curious aquatic mite which is invariably found 
parasitic within the mantle and under the gills of the swan- 
mussel. These acari, which sometimes exist in great numbers 
within the shell, deposit their eggs within the folds of the 
inner branchizw principally, though the ova and larve may 
also be seen attached to the interior surface of the exterior 


















. Mr. Gwyn Jeffreys, who identifies this mite with the 
Ataw ypsilophora of Buntz, says that it is “so tenacious of 
life that after the host has been put into boiling water and 
killed, these little parasites survive and crawl about as if 
nothing had happened ! ” 

We must only just allude to the nervous system of the 
fresh-water mussel, which consists of at least three well-marked 
pairs of ganglions with connecting and branching nerves. 
(1) The labial ganglia are situated on the sides of the mouth ; 
they are oblong and bilobed, and connected by a nervous 
filament. (2) The pedal or foot-ganglia are placed between 
the visceral mass and the foot; they are larger than the 
first-mentioned ganglia and more distinctly separated into two 
parts; this pair is connected by nerves with the labial 
ganglia. (3) The posterior ganglia are situated on the lower 
surface, a little below the posterior adductor muscle, near 
the anal orifice. 

4* All Lamellibranchs possess at least three pairs of prin- 


* Gr. yAwxs, “ a point.” 
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cipal ganglia—a cerebral pair at the sides of the mouth, a 
pedal pair in the foot, and a third pair on the under surface of 
the posterior adductor muscle, which are commonly called 
‘branchial,’ but which, as they supply not only branchial, but 
visceral and pallid filaments, may more properly be termed 
‘ parieto-splanchnic.’ Three sets of commissural filaments 
connect the cerebral ganglia with one another, with the pedal, 
and with the parieto-splanchnic ganglia. The inter-cerebral 
commissures surround the mouth, and the other two pairs of 
cords extend respectively from the cerebral to the pedal, 
and from the cerebral to the parieto-splanchnic a goal 

With regard to special organs of sense, the fresh-water 
mussels appear to possess only those of touch and hearing. 
The terminal portion of the foot is said to be most suscep- 
tible of touch, which sense may reside also in a slight degree 
in other parts of the body, such as the mantle and labial palpi. 
The organ of hearing, according to Siebold, consists of two 
round sacs containing fluid and an otolith each; they are 
situated on a pair of the nerves which spring from the pedal 
ganglia. The reader may readily observe the form and posi- 
tion of the auditory organs in the very common Oyclas; if the 
animal is removed from the shell and thé foot be pressed 
between two pieces of glass and viewed under the microscope, 
the observer will see at its upper part two circular sacs with 
their contained otoliths lying on the nerves of the pedal 
ganglia; the otoliths keep constantly oscillating within the 
sacs. 

“* Aquatic molluscs, especially the acephalous kinds,” M. 
Moquin-Tandon observes, “appear more sensitive of sound 
than the others (terrestrial). A very loud noise is necessary 
to cause a Helix to take refuge in its shell, or even to contract 
its tentacles. The Limnei and the Planorbes appear a little less 
indifferent, but the Cyclades and Unios retract their syphon or 
their foot on the slightest disturbance of the air or water, 
even when one raises the voice or whistles near the vessel 
which contains them.” “ I have often remarked,” says Bau- 
don, “‘ that the Anodons drew in their foot and confined them- 
selves obstinately within their shell, when one spoke loudly or 
made any noise, and that without agitation of the water. One 
day when I had put Anodonta cygnea (var. Celensis) on a 
shelf in my room (they were out of water), I opened the door 
rather noisily and I saw my Anodons, whose feet were much 
elongated and were feeling the wood in every direction, I saw 
them, I say, draw in their feet at the sound of the door. I 
wished to repeat the experiment, and this time I opened the 
door softly with very little noise ; then again the Anodons drew 


* Huxley’s Elements of Comparative Anatomy, p. 35. 
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uickly in their feet which a moment before was extended its 
full length ; the same results have been obtained with the 
Anodonta piscinale, and very often I have had to draw in 
my breath while studying these animals.” 

I hope some of my readers will take care to prove for 
themselves the above-recorded fact. I confess I have not 
found these mollusca very susceptible of sound. 





AIDS TO MICROSCOPIC INQUIRY. 


II.—Capruitary anp Surrace Actions. 


Many of the phenomena presented by organized beings ex- 
emplify the physical actions of surfaces and capillary tubes. 
If two clean surfaces of substances that do not repel each 
other are pressed together, they adhere with more or less force. 
Plates of glass that are perfectly clean, exquisitely smooth, and 
accurately flat, may be made to stick together so tightly that 
they cannot be separated without breaking. In like manner 
plates of steel, if quite clean and worked with sufficient ac- 
curacy, will cohere, and only submit to separation when great 
force is applied. The explanation of these facts is that we 
have artificially reproduced the conditions under which the 
particles of solids naturally cohere. In order, for example, to 
form a block of iron it is necessary that the molecules of the 
metal should be brought very near each other, and that no 
substance should come between them capable of counteracting 
their mutual attraction. If, therefore, two surfaces such as 
we have mentioned fit so close to each other that the particles 
of one surface come within reach of the molecular attraction 
exerted by the particles of the other, they will behave as 
though they had formed part of a primitive undivided mass. 
If the contact is perfect at all points, we shall really have 
obtained a firm, solid mass; but it will often happen that the 
adhesion is incomplete at some portions of the two surfaces, and 
then the imperfect union will be broken through on the appli- 
cation of a force much less than would have sufficed to sever 
the parts of a block in a normal state. 

lf we take an ounce of shot and melt them in a crucible, 
we obtain a uniform mass of lead. The heat, by reducing the 
metal to a fluid state, enabled the particles to run together, or, 
in common language, to come into such close contact as to 
form one substance. If we take a piece of sheet lead, make 
its surface perfectly bright and clean, and then press it 
tightly against another piece similarly prepared, we shall have 
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obtained cohesion by another method. In the first case the 
heat, and in the second case the mechanical force of pressure, 
enabled the particles to come within the sphere of each 
other’s molecular attraction, and thus to unite and form one 
body. The normal action of heat is to expand bodies, to 
increase the distance between their particles, and to give those 
particles greater freedom of motion than they had before. 

The cohesion of liquids is far less than that of solids. It 
is easy to move an iron wire through a mass of melted lead ; 
but when that lead is cooled and the mobility of its particles 
lessened, they refuse to get out of the way of the iron, and it 
can only be made to go through them by considerable force. 
When we have to deal. with molecules or particles of the same 
kind, we know that they will cohere if brought near enough, 
and when the phrase “ perfect contact”” is employed, it does 
not mean that the particles really touch each other, but that 
they approach each other very closely, and thus imitate one 
of the conditions under which cohesion occurs. 

It often happens that we desire to join two things together 
that we could not cause to cohere by the molecular attraction 
of their several particles. We then introduce a third body 
which has a strong tendency to adhere to both, and thus we 
glue or cement them to each other. In this case we have 
molecular cohesion between the particles of dissimilar sub- 
stances ; the film of gum, glue, or cement strongly attracts, and 
is strongly attracted by, the particles of the two bodies they 
stick together. Thus molecular attraction holds together par- 
ticles of one kind, or particles of three kinds; if the glue was 
the means of joining two materials such as paper and glass 
together. 

Physical attributes depend upon definite conditions. Glass 
is not necessarily hard and brittle, but is so necessarily under 
certain conditions. At one temperature it is like flint, at 
another it is like putty, and at another runs like water. Certain 
substances make sticky solutions ; but we could not say that 
all substances which can make a sticky solution must do so 
whatever they are dissolved in. Copal makes a sticky varnish 
if dissolved in spirits and linseed oil, but in cajeput oil it 
forms a jelly not more sticky than that of calf’s-foot. 

The attraction which the surface of bodies exerts on other 
substances is most important. According to Magnus* all 
surfaces attract moisture from the air. Some surfaces do so 
with extraordinary power. To show this, put a little bit of 
chloride of calcium on a plate, and in a few minutes it will 
have taken enough moisture from the air to form a little pool. 
Sulphuric acid attracts moisture with considerable force. ‘Thus 

* See Inrzzzoruar Oxserver for June. 
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a vessel containing this acid will keep a glass case containing 
bright steel goods quite dry. If damp gets in, the acid seizes 
upon it, and the goods are protected from its effects. It is 
not safe to leave an open vessel of sulphuric acid in a damp 
cupboard for any length of time, for the moisture will con- 
dense and at length cause it to overflow. 

It is true that in these, and many similar cases, we have 
something more than surface action, inasmuch as the whole 
mass of chloride of calcium, and the whole mass of sulphuric 
acid, becomes gradually affected by the moisture which the 
surface particles absorb, and then hand on in due proportion 
to their neighbours. ‘The surface action is, however, not less 
real and important because other actions follow it in due 
succession. 

A still more remarkable surface-action is manifested by 
the metal platinum. If a strip is perfectly clean, it will so 
strongly attract a mixture of oxygen and hydrogen gases as 
to make them unite and form water. The heat given out in 
the process of combination makes the metal red hot. Surface- 
action is proportionate to the quantity of surface engaged. 
Thus platinum in a minute state of division, constituting what 
is termed “platinum sponge,” will instantly ignite a jet of 
hydrogen thrown upon it m common air; and many metals 
take fire in contact with air, if they have previously been 
reduced to so fine a powder as to cause an enormous and con- 
tiguous surface to be simultaneously exposed. 

The lungs of animals are constructed so that large and 
contiguous surfaces of animal tissues shall be simultaneously 
exposed to the action of air. Gills do analogous work, and 
thus make the air that is found in water serve the purposes 
of life. Minute plants and infusorial animals do an immense 
quantity of work, because in the aggregate they bring a very 
extensive surface in contact with the fluids in which they grow. 

If we wish to expose any substance to the most complete 
action some other substance can exert upon it, we endeavour 
to attack it at once on all sides. A lump of sugar would 
dissolve in the course of time if one point of it was kept in 
contact with water; but we dissolve it with far greater rapidity 
if we throw it into water, and let the fluid assail it all round 
and in every nook. This proposition is perfectly obvious ; but 
the important consequences that flow from it are often over- 
looked. Suppose we take a flat piece of glass and bend it 
into a tube. If we put water in that tube it will be exposed 
to surface action all round. Suppose we reduce the diameter 
of the tube to the dimensions of a hair. It will hold less fluid, 
but every particle of what it does hold will be surrounded by 
a glass surface which will be close to it. Under such circum- 
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stances the surface-action becomes intensified. All porous 
bodies may be regarded as assemblages of capillary tubes, and 
hence they exert a greater effect. Charcoal, which is porous, 
absorbs gases with great power, and holds them so tight that 
they become condensed. ater and many other fluids rise in 
capillary glass tubes. Mercury is not attracted by, and does 
not attract, the glass in the same way. Pour water into a 
narrow tube, and the tube will seem to suck it up at the sides, 
producing a concave surface. Pour mercury into a similar tube, 
and the tube will seem to thrust it away, so that its surface 
will be convex, that is, highest in the middle when it is furthest 
from the glass. 

When the surface of a capillary tube strongly attracts a 
given fluid, it cannot run through it easily; but if the repulsion 
of the fluid particles be increased, it will then flow freely. To 
show this hang a miniature pail containing water on the prime 
conductor of an electrical machine. Let a tube proceed from 
the bottom of the pail, so small in its bore that the water only 
drips slowly. Then turn the handle of the machine, and note, 
as the water becomes electrified, how rapidly it runs. 

In passing through a narrow tube any fluid must experience 
more friction in proportion to its bulk, than the same fluid in 
larger quantity encounters in traversing a wider tube. Thus, 
on the ground of friction alone, it is much more difficult to 
force a fluid through a narrow tube than a wider one. If the 
tube and the fluid attract each other, the fluid will ascend as 
if by its own will. If they do not attract each other, much 
force will be needed to force the fluid on ; and when circulation 
or other transmission of fluids occurs in the extremely minute 
vessels which the microscope reveals in thousands of organic 
bodies, we should consider the nature of the impelling force 
and the relation the fluid must bear to the sides of the little 
tubes through which it runs. 

Some fluids will flow through tubes of a given size more 
readily than others, and if we pass from tubes to what we may 
regard as an assemblage of tubes—the pores of substances 
—we shall find that they exercise a physical choice as to what 
shall go through them and the rate at which the process 
shall take place.* “When two fluids are separated by a 
thin porous partition, either organic or inorganic, currents 
in opposite directions are set up between them, to which the 
names endosmose and exosmose are given. These terms, which 
signify impulse from within and impulse from without, were 
introduced by Mr. Dutrochet.”+ 


* It is not proved that endosmose and capillary attraction are exhibitions of 
the same force ; but many authorities regard them as such. 
+ Ganot’s Physics, by Atkinson, p. 87, 
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If a bladder, filled with strong syrup, or other fluid denser 
than water, and capable of mixing with it, be immersed in 
water, and furnished with a tube that rises out of the water, 
it will be found that the water will enter the bag through its 
pores, and, by overfilling the bag, cause its contents to ascend 
in the tube. 

For this sort of action to take place, the membrane or other 
porous body must be permeable to one liquid, if not to both; 
the liquids must be capable of mixing and differ in density. 
Gases can exhibit these actions; and when a fluid is capable 
of absorbing a gas, a membrane or other porous body may be 
the means of bringing a gas and a fluid into sufficiently close 
contact for chemical union to ensue. 

It is evident that these considerations enable us to appreciate 
many particulars in the process of animal respiration, and in 
those changes in the contents of vegetable cells that result 
from the action and reaction that takes place between cell 
contents and the gases or liquids with which the cell walls come 
into contact and which they absorb. 

The small organisms which the microscope is needed to 
reveal, are very frequently—we might say by far most fre- 
quently—of a soft and porous structure. Often they present 
no appearance of a distinct integument, and where an integu- 
ment is present it is commonly readily permeable to air or 
water. Now, an organism with a permeable integument, or 
one composed of a permeable substance, must be subject to 
currents of endosmose or exosmose whenever its fluid contents 
differ in density from the fluid in which it is immersed, and the 
two fluids are capable of mixing together. Thus it will appear 
that animalcules or minute plants, such as desmids, conferve, 
etc., will be continually subject to physical changes of this 
nature, and these physical changes will very frequently 
promote and bring about chemical changes, by which old 
materials will be re-arranged and new materials formed. 
We shall, in a future paper of this series, glance at such of 
the more obvious aids to the microscope which chemical con- 
siderations afford. At present we merely desire to call attention 
to the fact that physical agencies, under appropriate circum- 
stances, provide the conditions under which chemical changes 
must take place. 

We have treated surface action and capillary action as the 
same thing under different conditions. So soon as a set of 
particles belonging to a fluid, whether gaseous or liquid, come 
into contact with a surface, their liberty of action is curtailed. 
The particles of the solid surface attract or repel them, and 
the adjacent particles of their own nature which lie behind 
them are only capable of a partial resistance to the new force 
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that is introduced. The particles of water in a tumbler are 
all acted upon by gravity, and all have great freedom of motion 
from the highly fluid nature of the liquid of which each par- 
ticle forms a part. The force of gravity pulls all the particles 
downwards with equal power, and, as the whole mass of water 
is liquid, the cohesion existing between the particles is not, as 
it is in the case of a solid, sufficient to sustain any one set 
of particles at a higher level than the rest. Consequently, 
unless a new force operating in another direction is introduced, 
a fluid surface will conform to the demands of gravitation, and 
be level—that is, equidistant at all points from the centre of 
the earth. At the sides of the tumbler a new force appears, 
and the glass, having an attraction for the water, raises certain 
particles above the rest. If any floating object be thrown in, 
it will either depress the fluid level in its vicinity by repelling 
the particles that are near it, or elevate the fluid level by the 
opposite action of hoisting certain particles up its own sides. 
In either case motion must be produced. You cannot pull up 
or down a certain layer of fluid particles without causing a 
wave, of a size proportioned to the amount of disturbance 
originally occasioned, 

When a layer of particles is raised above a fluid level by 
the surface attraction of a partially-immersed body, the force 
which pulls the layer upwards is acted against first by gravity, 
and secondly by the attraction which the liquid particles have 
for each other; consequently, the amount of displacement 
actually produced depends upon how much greater the surface 
attraction is than the other two, and this again depends not 
only upon the actual intensity of the forces, but also upon the 
directions in which they act. If we take a rod of any sub- 
stance easily wetted, that is to say, of a substance that has an 
attraction for the particles of water, we shall be able, if we 
first immerse such a rod in water and then withdraw it, to 
carry some of the water oe In so doing we have made the 
surface attraction of the overcome gravity, which was op- 
posed to any elevation of the particles above the fluid level, 
and also the cohesion of the fluid, which was opposed to dis- 
severing any of the particles from the general mass. 

Endosmose and exosmose lead to currents in and out of 
porous bodies, and such currents may be made the means of 
moving bodies floating in aliquid. If we suppose the force 
arising from the currents to be equal in all directions, no motion 
will result ; but, if the ingoing or outgoing currents are stronger 
at certain points of the surface of the floating body than at 
others, it will move more or less. It may oscillate if exposed 
to opposite and alternate pr on pms or progress in one direction 
when the impulse is one-sided and continuous for atime, A 
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great ship drives a current of water behind it by means of a 
screw. As its own mass is large and heavy, it must move a 
proportionate quantity of water one way for the reaction to 
carry it in an opposite way. Paddles and screws hence make 
a noticeable turmoil, and a line of waves and foam marks out to 
the eye the wake of an advancing ship. When, however, we 
come to extremely minute bodies, measuring infinitesimal 
fractions of an inch, and weighing infinitesimal fractions of a 
grain, an amount of action upon the water, the corresponding 
reaction of which will cause the little body to move with 
extreme slowness through a space utterly invisible to the 
naked eye, will not give us even a miniature resemblance to the 
turmoil of paddle-wheels, and we must not expect to see, even 
with the microscope, that the little ship-like diatom will leave 
a water trail as it goes along. 

Suppose an object in water moves one-thousandth of an 
inch in a second, and we magnify both it and the surrounding 
space one thousand times. en a second has passed, it will 
appear to have traversed a whole inch, and consequently its 
rate of progress will appear tolerably fast, if the thing itself 
even under that high power still looks small in proportion to 
the space through which it Has gone. We should be wrong, 
however, if we expected to find the water disturbed; a very 
minute thing taking a whole second to get through about one- 
tenth of the thickness of an ordinary sheet of writing paper, 
would neither require a noticeable current to move it, nor cause 
a noticeable current when it moved. Endosmotic, or exos- 
motic, currents might move such bodies and be themselves 
unseen. 

When fluids are in capillary tubes they are attracted (or re- 
pelled) on all sides by the tube surfaces, and no force can move 
them that does not prevail over the surface action, whatever 
it may be. A curious illustration of this occurs when fluids 
so situated are exposed to freezing temperatures. The water 

articles want to arrange themselves so as to form solid ice ; 

ut the capillary tubes hold them so tight that they cannot do 
so. “M. Despretz was able to lower the temperature of water 
contained in fine capillary tubes to —20° without their freez- 
ing.”* The application of this fact to many microscopic 
organisms, which do not perish when the water containing 
them is frozen, is too obvious to need pointing out. 


* Ganot’s Physics, by Atkinson, p. 228. 
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STANDARD GOLD AND SILVER TRIAL PLATES. 
BY JOSEPH NEWTON. 


Ir has been quaintly but truly stated by an old and celebrated 
writer on the coinage of Britain, Ruding, that “‘ the wisdom of 
our ancéstors did not consider the private assay within the 
Mint as a sufficient security for the integrity of the coins issued 
from it, but required them to be submitted to a public trial by 
a jury before the Master could receive his discharge; and this 
trial was repeated at such short intervals, as to form a sufficient 
check upon improper issues of the money.” It does not appear, 
however, that the ancients had any such trial, and the first re- 
cord of one in this country is dated the 24th February, in the 
32nd year of the reign of Henry III. (a.p. 1248), when the mayor 
and citizens of London were commanded to “ choose twelve of 
the more discreet and lawful citizens” of the metropolis, with 
whom were to be associated “ twelve skilful goldsmiths” of the 
same place. These twenty-four persons were to go before the 
Barons of the Exchequer, and having been sworn, were to 
examine, together with the Barons, collected samples of both 
the old and the new money of the realm, and to see that it was 
made of good silver and according to law, and so to conduct 
themselves that they might be able to warrant the same money 
as lawful or otherwise. 

With more or less regularity, similar trials of the weight and 

fineness of the coin of the realm have taken place up to the 
year 1861, which is the date of the most recent examination of 
the gold and silver coins of Englagd. The mode of effectin 
the trials has varied with the ddvancement of social an 
scientific knowledge; but in principle and object they have re- 
mained the same, and it is the practice at present to take one 
or more pieces from every 15 lbs. weight of gold, and one or 
more pieces from every 60 lbs. weight of silver coins struck at 
the Royal Mint, and to place them in what is called a “‘ Pyx’’* 
chest, in reserve for the general and public assay of their 
quality. 
A tolerably explicit account exists in the Records of the 
Exchequer of a trial of the Pyx which was made in the reign of 
Queen Elizabeth, and from that document it may not perhaps 
be considered improper to introduce an extract, verbatim et 
literatim. It will be found to convey a very good idea of the 
ceremony, which, as has been stated, has not differed very ma- 
terially from the days of that monarch to those of her present 
Majesty. It runs as follows :— 


* The word Pyz is derived from a Greek word, signifying doz. 
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“* Ttem. The Co‘nsell being assembled in the midle chamber, 
next the Mynt furnace in the Stare Chamber, the Tresurer and 
the other officers ought to bring in the saide pixe or pixes, locked 
with sev’all keys, before the saide Co’nsell, and then every 
bage, called Sinthia, for every moneth to be opened, and of so 
many pec’s found in the said sinthia as wold make a pound 

w™ of Silver or Gold, Troye, to be weighed by Troye wights, and 
after to be numbred, to try yf yt hold out in nomber, according 
to the Standerd and Indenture ; and after that all the holle 
mony in every of the said baggs called Sinthia to be laid on one 
heape, and thereof taking so many pound w™ as shall pleas the 
co’nsell to have put to the fyer to trye the Assaie. That done, 
the Wardens and Goldsmiths to be sworne to trye the said 
monye, and to take the Assaye accordyngly ; the tenor of whose 
othe hereafter ensueth; that is to saye: Ye shall well and 
trewly, after your knolege and discrecions, make th’assais of 
theis monys of Gold and Silver, and trewly report yf the said 
monys be in wight and fines according to theis the King’s Stan- 
derdsof his Treasury,*and allso yf the same monys be sufficient in 
allaie, etc., according to the covenant comprised in the Indentur 
thereof mad betwyn the King’s grace and the M' of his Mints, 
so help y* Godde. 

« And that done, one of the said severall pond w"* of mony 
put in severall fier potts to be delivered to the Foremane of the 
Jurie, to be molten and tryed by the Assaye, wherby yt may be 
knowen whether the said pound w™ containe so many oz. and 
peney w* in puer and good Syliver as by the Standard and In- 
denture is apoynted or not; and, as then yt shall be found by 
the said Jurye, to be syngnified unto the Co’nsell, whos verdit 
with the nomber of all the other coyned by any suche Indenturs, 
within the tyme of the said Assaye, to be delivered from the said 
Co’nsell to the Remembrancer to record all ther doings accord- 
ingly as apertayneth. 

*‘ Ttem. The lyke assaye to be mad of the Gold, mu- 
tat’mutand.” 

No doubt the form of making the Trial of the Pyx as here 
prescribed was derived from an earlier period, as the “‘ King’s” 
standard is mentioned and not the Queen’s. It will be apparent 
that, in order to make the examination as to the purity of the pyx 
coins perfect, it was necessary that some standard or infallible 
tests should exist to which comparisons might be made. These 
were called Trial Plates, and they consisted of portions of the 
precious metals, the composition of which had been studiously 
effected in accordance with the legal enactments relating to the 
fineness of gold and silver coins. 


* The Trial Plates, to be presently further referred to. 
VOL, VI.—wNO. II. G 
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At the Mint there exists, said the late Mr. Bingley, 
Queen’s Assayer (who took great pains to ascertain the fact), 
no authentic information as to the actual existence of standard 
plates anterior to the year 1660; but it is morally certain 
that their formation must have been coeval with the institu- 
tion of the pyx trials. In a previous paper published in 
this journal,* it was stated that the quality of the British 
coinage had fluctuated under various monarchs to a slight 
extent, but that for several centuries it had remained un- 
altered. This latter fact is due, no doubt, to the increased 
skill and improved workmanship which, in modern times, has 
distinguished the employés of the Mint, as well as to the higher 
standard of morality which has obtained among our rulers. It 
is clear, nevertheless, that trial plates have not been without 
their influence on the purity of the coin of the realm. They 
have afforded the iest means of checking the quality of the 
metallic currency which could be devised. It is, beyond doubt, 
possible for skill and imtegrity to keep coins up to any parti- 
cular quality of fineness ; but as this imvolves also personal re- 
sponsibility, it is assuredly necessary to have, as an arbiter of 
disputes, and as a guarantee to the public of the honesty of its 
servants, standards of excellence, religiously kept, but to which 

iodical reference may be readily made. That this feeling 
ieee always entertained is proved by the circumstance that 
Government has always been provided with trial or test-plates, 
by comparison with which the fineness of the coin might at 
once be estimated. It was also deemed advisable, as long 
back as the year 1660, that the manufacture of the plates should 
have been trusted to those who, not being in any way connected 
with the Mint, could have no possible interest in deviations 
from strict accuracy of workmanship. The Company of Gold- 
smiths appeared to be the fittest persons for the task; and 
from the year named to this hour, they have accordingly been 
empowered to accomplish it. It is unnecessary to say that they 
have in all cases acquitted themselves tothe satisfaction of the 
Government, and to the best interests of the public. 

It may not be improper here to state that, having once 
determined on the quality or fineness of the intended trial- 
plates, there are yet several difficulties to be surmounted in 
their formation. Should there be any error made in the quantity 
of either the fine metal or the alloy to be combined with it, the 
resulting plates would be imperfect. Again, should either of 
the two metals to be united be impure, even in the slightest 
degree, the necessary homogeneity would not be attained from 
their mixture in the crucible. Allowing that the weight and 


* Vide No. 14. 
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the purity of the ingredients are perfectly certain, still it is 
possible that in their combination errors may creep in. If, for 
example, the mass be kept too long in a state of fusion an 
oxydation of a portion of the alloy will take place, and thus 
render the casting too fine ; if there be not sufficient heat in 
the furnace, or if the melted mass be not duly stirred so as to 
effect a proper chemical action and consequent union of the two 
metals, the plate will assuredly vary in purity in different parts. 
There are other practical points to be attended to in the 
creation of new trial-plates, but, of course, in the hands of the 
Goldsmiths’ Company they are not at all likely to be over- 
looked. It is not often, indeed, that trial-plates have to be 
renewed. A small portion only of each, whether of gold or of 
silver, is consumed at each Pyx inquiry, and they last therefore 
for many years. In 1660, a gold trial-plate was made by the 
Goldsmiths’ Company, this was followed by another in 1668, 
the next was cast in 1707, a fourth was produced in 1728, and 
that which is used at present came into existence in 1829. 
Silver plates were made on the same occasions, and it does not 
appear that at any time a new gold plate was made without a 
corresponding plate of silver being also prepared, and vice versd. 

The gold trial-plate now in use as a check upon the British 
Mint may justly be pronounced of the true standard. It has 
been certified to be so, indeed, not only by the Goldsmiths’ 
Company, but by the authorities of the Mints of Paris and 
of Amsterdam, to whom small pieces of it were sent for exami- 
nation. The same remark will apply to the silver trial-plate. 
The forms of both are nearly identical. They are simply wide 
strips or ribands of the respective metals, with corrugated 
indentations running transversely across their surfaces, and 
bearing inscriptions as follows :— 


Galvsmiths’ Hall, Lonvon. Golusmiths’ Wall, London. 
This Standard, commired ofcleben Chis Htanvard, commired = of 
Sunces tho pennypiwrights of twenty-two carats of fine Gold 
Fine Silber, and eighteen penny- anu two carats of Alloy in the 
weights of Alloy in the pound oa weight oo of Great 
weight Crop of Great Britain, was ritain, as mave the 31st Day 
mave the 31st Yay of October, 1829. of October, 1829, 


They also bear impressions from the half-sovereign die which 
was in use at the Mint on the date mentioned, and are accom- 
panied by certificates, signed by the then Master of that estab- 
lishment, the Hon, J. C. Herries, and the two Assay Masters, 
Messrs. Bingley, and Beckwith, guaranteeing their exact confor- 
mity to standard. 

The actual trial of a Pyx, omitting the form and ceremony 
observed, and which we may take a future opportunity of refer- 
ring to, consists in subjecting minute portions of the plate, 
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whether of gold or silver, and of the coin, to the same 
process, and, at the same time, for separating the alloy from 
the precious metal. The result shows whether the coin sub- 
jected to the assay is more or less fine than the plate, and in 
what degree. 

It will be obvious that in the employment of this method 
the accuracy of the plate is of the utmost importance, because 
the trial does not determine immediately the relative fineness 
of the coin assayed to the standard of the realm, but only to 
the trial-pieces, which are presumed to be exactly conformable 
to that standard. Before taking leave of this subject, it may 
be well to define precisely what are the standards of the gold and 
silver coins of England, both as regards fineness and weight, 
together with the remedy allowed at the Pyx. 

1. The standard in fineness of the gold and silver coins of 
the realm is as follows :— 

Gold—Twenty-two carats in one pound troy weight (or 
eleven twelfth parts) of fine gold, and two carats in one pound 
(or one-twelfth part) alloy. 

Silver—Eleven ounces and two pennyweights in one pound 
troy weight (or thirty-seven fortieth parts) of fine silver, and 
eighteen pennyweights (or three-fortieth parts) alloy. 

2. The standard in weight of the gold and silver coins of 
the realm is as follows :— 

Gold—Nine hundred and thirty-four pieces and one half 
piece of the denomination of a sovereign to weigh twenty 
pounds troy weight, being at the rate of nearly one hundred and 
twenty-three grains and two hundred and seventy-four one- 
thousandth parts of a grain to each sovereign, or piece of the 
value of one pound sterling, and so in proportion for pieces of 
greater or less sterling value. 

Silver—Sixty-six pieces of the denomination of a shilling 
to weigh one pound troy weight, being at the rate of nearly 
eighty-seven grains and two hundred and seventy-two one- 
thousandth parts of a grain to each shilling, or piece of the 
value of one-twentieth part of a pound sterling, and so in pro- 
portion for pieces of greater or less sterling value. 


REMEDY. 


3. The remedy, or allowance, made at the trial of the Pyx 
for fallibility of workmanship, is as follows :— 

Gold —One-sixteenth part of a carat, equal to fifteen troy 
grains in fineness, and twelve troy grains in weight, im one 
pound troy weight of gold coin, whether varying above or 
below the standards of fineness and of weight respectively ; 
being, as regards weight, at the rate of two hundred and fifty- 
seven one-thousandth parts of a grain on each sovereign or 
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piece of the value of one pound sterling, and so in proportion 
on pieces of greater or less sterling value. 

Silver—One pennyweight or one-twentieth part of an ounce 
in one pound troy weight of silver coin, whether varying above 
or below the standard either of weight or of fineness. 

It will thus be seen that the Mint is legally restricted to a 
very close approximation to the true standards, of which the 
trial-plates are the exact representatives. In consequence of 
this all coinages of the precious metals executed at that estab- 
lishment have to be conducted with excessive care as regards 
the mixture of the alloys with those metals, in order to avoid 
the errors and evils which might otherwise be fallen into, and 
to ensure to the public that no debasement of the currency 
result either from negligence or malversation. Not a single 
bag or journey-weight of 15 lbs. of gold coin, nor a single bag 
or journey-weight of 60 lbs. of silver coin is permitted to pass 
from the Mint presses to the Bank of England without at least 
one piece, taken at random from it, being impounded and 
placed under seal for testing against the trial-plates at some 
future day. The nomination of that day rests with the Lords 
Commissioners of Her Majesty’s Treasury, and the trial itself 
is presided over by the highest. legal officer of the State, the 
Lord Chancellor. 

The advocates of the metric system of weights, measures, 
and money, are desirous of lowering the standards of fineness 
of gold and silver coins of the United Kingdom, and of assi- 
milating them, in fact, to the standards of France and of the 
United States of America. If this proposition were acceded 
to, the proportion of fine gold in our sovereigns and half- 
sovereigns would be nine-tenths, and that of copper, one-tenth, 
whilst our silver monies of every denomination would contain 
nine-tenths of fine silver and one-tenth of copper in lieu of the 
existing standards. We offer no opinion upon this point, 
except to say that it might be found inconvenient to have 
coins in simultaneous circulation of two descriptions of fine- 
ness, and that it is probable that the colour of the gold, if 
not that of the silver pieces also, would not be improved by 
the larger admixture of copper. It is to some extent a 
chemical question as well as a social one, and no doubt it will 


be carefully considered in all its bearings before being answered 
affirmatively. 
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ON COLOURED VISION PRODUCED BY SANTONINE. 


BY DR. PHIPSON, F.C.8S., LONDON, ETC. 


In my work, Phosphorescence ; or, the Emission of Light by 
Minerals, Plants, and Animals, I have described (pp. 162—i64) 
a series of rather curious phenomena, under the designation of 
Subjective Phosphorescence. They occur whenever the optic 
nerve receives the slightest shock, or an injury of any kind ; 
they present themselves in certain diseases, such as typhus 
fever, measles, etc. ; they are determined by sudden increase of 
circulation, by the action of a weak electric current through the 
eye, by the use of certain narcotic medicines, etc. In these 
cases we see a more or less vivid production of light, which is 
all the more interesting as it occurs within ourselves, establishing 
the fact that light (in these circumstances certainly) is produced 
by a vibratory motion of matter. It shows itself either in form 
of revolving specks, radiated lines, or the arborescent figures 
described by Purkinje, etc. In the present paper I have to 
treat of another set of physiological phenomena quite as inte- 
resting as those just referred to, and bearing a certain relation 
to them. I allude here to the production of coloured vision by 
means of a substance called Santonine, a crystalline principle 
which exists in the plants of the wormwood tribe (Artemisia), 
and in the semen contra of pharmaceutists. 

** Semen contra vermes,” or simply “ semen contra,” is the 
name given to the mixed flowers and seeds of Artemisia 
judaica, L., a plant native of Arabia and North Africa. In 
commerce there are various kinds of semen contra. The French 
and Belgians call it sometimes Sementine or Barbotine. Arte- 
misia contra is another plant which furnishes it. These plants 
are met with also in Tartary and Persia, and are cultivated in 
our gardens. The semina santonici, or santonicum of pharmacy, 
is a powdery substance, with a strong aromatic odour and very 
bitter taste, resulting from the breaking up or coarse pulveriza- 
tion of the flower-heads and stalks adjoining ; the flowers being 
partly gone to seed, the whole is a mixture of seed, flower stalk, 
and leaflets. This product is taken internally to kill intestinal 
worms, at a dose of about one drachm in powder alone, with 
honey or otherwise, repeated two or three times-a day; and 
when it has been continued for some days, a strong purgative 
is administered, which completes the cure. 

Artemisia absinthiwm, another plant of the same family, 
and, in general, all the Wormwood tribe, possess, more or less, 
the same medical properties. In England we have a number 
of Artemisia, known as wormwood, southernwood, and mug- 
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worts. Artemisia campestris is somewhat rare, but is to be met 
with on dry, sandy heaths in Norfolk and Suffolk, where it 
flowers in August. It is called field southernwood. 

Artemisia absinthium, or common wormwood, is found more 
or less abundantly in waste places and around villages, in dry 
soils ; it flowers also in August, and stands about one foot and 
a half high. Artemisia maritima is a small grey shrub, seen 
growing on the sand downs near the sea-shore, and met with 
also near salt springs and salt marshes in theinterior. Like all 
the plants of this genus, it gives out a peculiarly strong aromatic 
odour when the leaves are violently rubbed in the hands, and 
has an intensely bitter taste. 

Artemisia vulgaris (mugwort) is the commonest of our 
species of Artemisia. It grows three or four feet high, and is 
found along hedges and in waste places. Like the others, it 
flowers in August. These plants belong to the great family of 
Composite, and to a group which is characterised by many 
bitter plants highly extolled by. the old herbalists and alchy- 
mistic medicine-vendors of times gone by. Their leaves are 
much divided (pinnatifid), more or less downy, and the 
flowers yellow. 

It is not surprising that a substance like semen contra, so 
extensively used in medicine for many years, should have 
been carefully examined in a chemical point of view. All the 
plants we have just named contain the peculiar principle called 
Santonine ; we shall see presently how it is obtained. Under 
the name of Barbotine is known on the Continent the mixture 
of buds, blossoms, seeds, and flower-stalks of various Artemisia, 
dried and reduced to a coarse powder. It is the same as our 
semen contra. We possess an elaborate analysis of it by 
Tromsdorff, and two analyses quite as elaborate by Wacken- 
roder. There is, however, little interest in reporting here the 
figures of these analyses, made many years ago, and in which 
certain figures include more than one substance. It will be 
sufficient to state, that the medicinal properties of the worm- 
wood blossom are owing partly to a volatile oil, similar in 
nature to essence of peppermint, partly to the bitter resins it 
contains, and to the crystalline principle Santonine. 

Santonine was discovered about the same time by two Ger- 
man chemists, Kahlerand Alms. They extracted it from worm- 
wood by treating the flowers, buds, and seeds (semen contra) of 
the Artemisia with ether, which dissolved the Santonine ; or by 
treating the flower-heads, first with alcohol, evaporating to get 
the alcoholic extract, and treating this with ether. On distillmg 
the latter, the Santonine remains behind, mixed with some 
chlorophylle or green colouring matter, and a little resin or wax. 
This mixture was dissolved in strong acetic acid, which takes 
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uP the Santonine and deposits it in crystals when the liquid is 
allowed to evaporate in the open air. Some time afterwards, 
Tromsdorff junior submitted Santonine to a very careful and 
complete study, and gave a new method for preparing it. This 
method is now generally adopted. It consists in mixing 
4 parts by weight of the dry semen contra with 1} parts of 
caustic lime, and extracting the mixture three successive times 
with 16 to 20 parts of strongalcohol. The liquid thus obtained 
is distilled until reduced to 12 or 16 parts. It is then filtered 
to separate some flocconous matters which are deposited. The 
filtered liquid now contains only Santonine and lime; for 
Santonine acts as an acid, and combines easily with soda, 
potash, lime, etc. It is evaporated to half its volume, mixed 
while hot with an excess of acetic acid, and allowed to cool, when 
Santonine crystallizes abundantly. It may be carefully washed 
with a little alcohol, and then crystallized again. By dissolving 
it in alcohol, bleaching the liquid by adding a little animal char- 
coal, and filtering, perfectly pure Santonine is obtained, in the 
shape of flat, six-sided prisms, quite colourless and odourless. 

As Santonine is insoluble in water, or nearly so, it has no 
taste unless it be masticated for some time, when a slight 
bitterness is perceived. Its solution in alcohol has, however, 
a very bitter taste. It is fusible, and can be sublimed to a 
certain extent ; but if the temperature be rather high, it in- 
flames and burns with a bright smoky flame. lts best solvent 
is alcohol; ether and essential oils dissolve it likewise, and 
fixed oils also take up a little ; but it is very slightly soluble in 
water. Its specific gravity is 1°247. 

As regards light, Santonine possesses peculiar properties ; 
it refracts light very strongly, like the diamond or like quartz ; 
and when exposed for a few minutes only to the direct light of 
the sun, the white crystals turn to a brilliant yellow, which be- 
comes rather darker if the action of the sun’s rays be continued 
for any length of time. As this change only occurs upon the 
surface of the crystals, and forms a very thin layer of yellow 
matter, which protects the inside of each crystal from any further 
change, the composition of the substance appears to remain the 
same ; but if the action of light were caused to continue until 
the whole mass of the crystals was changed into this yellow 
substance, I have no doubt the latter would be found to differ 
in more than one respect from the original Santonine. 

Santonine is prescribed, more particularly by German phy- 
sicians, as a vermifuge for children ; but we have many reasons 
for supposing that its action in this respect is less efficacious 
than that of the plant, the semen contra, or Barbotine itself. 

The most curious property of Santonine is certainly its phy- 
siological effect upon the vision. Experiments were made upon 
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this peculiar action, almost at the same time, by myself and 
by M. de Martini, of Naples. I shall proceed to detail the 
more remarkable of these experiments. 

At a quarter past two o’clock, on the 5th February, 1859, 
I took five grains of Santonine, and waited anxiously for the 
desired effect, namely, the production of coloured vision. For 
a considerable time I experienced nothing extraordinary, and 
began to think the experiment a failure. For, as I never have 
taken medicine of any kind, except now and then as an expe- 
riment, my constitution is particularly sensitive to the influ- 
ence of any chemical agent. About five o’clock, however, I 
fancied that the white curtains of my room had a very pale 
greenish tint. I attributed the effect to imagination, and went 
out. At six o’clock I returned, the gas was lighted, and the 
fire was burning brilliantly on the hearth: a singular pheno- 
menon now presented itself. The fire and the glass globes 
which surrounded the gas-jets appeared of the most gorgeous 
yellow it is possible to imagine, It was a greenish-yellow, ex- 
ceedingly rich and brilliant, resembling some kinds of bur- 
nished gold. It was the colour of chlorine gas, but much 
more intense. I communicated these effects to the persons 
near me, who, seeing the objects as usual in their natural 
colours, could not realize what I experienced. Everything in- 
the room that was white and strongly lighted (as the table- 
cloth for instance) appeared to me of the most brilliant 
greenish-yellow, the flames of the gas-jets and the fire were 
most remarkable in this respect. The other objects of different 
colours, red, blue, yellow, appeared still red, blue, or yellow; 
it was only white objects and flames that appeared of that 
peculiar greenish-yellow tint alluded to; but, doubtless, all 
tints must have been more or less affected by the state of my 
vision. 

It is, perhaps, needless to add that I experienced no dis- 
agreeable effects, at least not at the time I experienced coloured 
vision, though some time before I felt slightly bilious. As 
the colour seen was, as above stated, nearly that of chlorine 
gas, I prepared a bottle of this gas and held it to the light; it 
appeared of its ordinary greenish-yellow tint, but much more 
intense than usual. ‘I'he flame of a gas-jet appeared, in these 
experiments, of a bright greenish-orange, very rich, and the 
lower portion of the flame, where a vivid rim of blue light is 
observed in ordinary circumstances, appeared to me of a 
beautiful bluish-green. 

These effects continued without intermittence during the 
rest of the evening; they began to diminish about half-past 
ten, but were very distinct, though weak, at twelve o’clock, 
and even until two o'clock at night, when I retired to 
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rest. The next day all effect had disappeared. The Santo- 
nine employed in these experiments was extracted from Arte- 
misia santonica, or judaica, and was absolutely pure. 

M. de Martini, of Naples, made several experiments upon 
his patients and his pupils, in order to ascertain whether the 
colouration of vision, by Santonine, was the same for every 
person, and whether the dose had any influence upon the colour 
seen. The results obtained are certainly remarkable. An 
invalid, who was taking Santonine as a vermifuge, invariably 
noticed about twenty minutes * after the prescribed dose had 
been administered, all external objects of an intense green 
colour; whilst a student, M. Cassano, constantly saw objects of 
a blue colour. But in the great majority of cases it was 
observed that persons who had taken Santonine saw external 
objects of a straw-yellow or greenish-yellow tint. The dose 
appears to have a very decided influence upon the results. A 
young man who took five grains of Santonine in the solid 
form, saw external objects of a yellow colour; the dose was 
then doubled, and thirty-six minutes afterwards, objects no 
longer appeared green or yellow, but perfectly red; half an 
hour later they appeared bright orange, and later still, yellow as 
before. With M. Cassano, whether he took five grains or ten 
grains, external objects always appeared to him of a bright 
blue colour, whilst his fellow-student, M. Pedretti, saw objects 
always straw-yellow. 

Another curious fact was observed, which I have looked for 
in vain when experimenting upon myself, namely, an intermit- 
tence in the effects of coloured vision. In some individuals 
the apparent colouration of external objects is not permanent, 
but intermittent ; it disappears for five or six minutes, and 
then returns as strong as before. This I have not remarked ; 
the greenish-yellow tint observed on all white objects and 
flames was constant from the beginning to the end of the 
experiments, it became gradually less intense only as the effects 
of the Santonine went off. In no case has this remarkable 
action of Santonine upon vision been seen to last more than a 
day. The experiment may be safely made, even by delicate 
persons, with a dose of five or six grains; I do not think it 
would be reasonable in any case to experiment on more than 
ten grains at a time. 

The cause of this peculiar action of Santonine is the next 
thing to be examined. M. de Martini believes that this sub- 
stance exercises a molecular action upon the retina or optic 
nerve; others, among whom are M. Miahle, of Paris, think 

* Twenty minutes is a very short period, unless the Santonine had been taken 
in alcoholic solution ; I am informed t if taken as an enema, the action is re- 
markably rapid, and coloured vision produced in about a quarter of an hour. 
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that, on being introduced into the system, it induces a mo- 
mentary bilious condition, which passes off in the course of the 
day. 1 also imagined, in my first experiment with Santonine, 
that it induced a slight biliousness, but I neglected to observe 
this in other experiments. In jaundice, as is well known, the 
serum of the blood takes a yellow colour, and the urine be- 
. Comes so yellow that it easily dyes a white cloth dipped into it. 
Yet I have not heard it remarked that patients suffering from 
jaundice, have ever seen objects otherwise than in their natural 
colours. Leroy d’Etioles, lately one of the most eminent medical 
practitioners in Paris, observed some time ago, that Santonine, 
taken by children as a vermifuge, communicates to their urine 
a greenish-yellow colour. I have also observed that Santonine, 
or some substance derived from it, passes into the urine of 
those who take it, and M. Miahle has made a similar observa- 
tion.* Now, no substance can find its way into the urine 
without passing through the blood. The presence of Santo- 
nine, or any compound of Santonine, in the urine, is, therefore, 
a proof direct that, in spite of its slight solubility in water, 
Santonine is taken up, in some shape or other, by the blood, 
and circulates through the system. The alkalinity of the blood 
may facilitate its absorption, and it may be taken up as santo- 
nate of soda, a tolerably soluble salt. But it is far more 
probable that Santonine is transformed into a new substance, 
of an intensely greenish-yellow colour, to which I gave the 
name Santoneine, and obtained by boiling Santonine with nitric 
acid. I believe this is the substance that passes into the 
urine, and which forms on the crystals of Santonine by the 
action of light. However, the chemistry of this product is 
still very incomplete. Admitting that it gets into the blood, 
as the greenish-yellow substance Santoneine, it is no longer so 
difficult to account for the production of coloured vision. The 
retina, or expansion of the optic nerve, is a translucid mem- 
brane which receives numerous branches of the ophthalmic 
artery, and sends a branch to the transparent vitreous humour of 
the eye ; so that the ingestion of Santonine colouring the serum 
of the blood, the latter is capable of colouring the transparent 
media of the eye sufficiently to produce the effects described. 
In the present state of our knowledge of the chemistry and 
physiology of Santonine, this appears to me the only manner 
in which we can at all account for the production of coloured 
vision, for Santonine does not appear to have any action what- 
ever upon the nerves. 


* The urine of who have taken Santonine, evaporated to dryness, and 
the residue treated with | boiling alcohol, yields a solution which turns reddish- 
orange when potassa is dropped into it, a character which serves to indicate 
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If any of my readers should desire to repeat these expe- 
riments on coloured vision, it is essential that the Santonine 
employed should be obtained from reliable sources, for I see in 
the papers that an apothecary has recently met with a sample 
of Santonine containing strychnine (!)—the result, doubtless, of 
an accidental mixture of the two substances, by a careless 
assistant or otherwise, and, we hope, not likely to occur 
again; nevertheless, I think, the fact should be recorded 
here. Pure Santonine has no taste when a crystal is placed 
upon the tongue. 





INSTINCTS AND HABITS OF BEES. 


BY SHIRLEY HIBBERD. 


Awona the many out-door pursuits that attract enthusiasts and 
furnish subjects for meditation to the thoughtful, there is 
nothing to be compared with bee-keeping. If aman has but one 
stock of bees and is of the right temper to make pets of them, 
his attachment to them will grow so surely that it will be 
strange if he does not, in a very short time, renounce many a 
commonplace pleasure in order to make room in his heart for 
a strong affection for these happy confectioners, and perhaps 
appropriate a portion of his head to an investigation of their 
instincts and habits, so as to prove for himself all the written 
records of bee history, and live in hope of adding to them the 
results of personal observation. Spite of the immense extent 
of bee lore, if we only go so far back as the fourth Georgic of 
Virgil and close with Huber, there are quite as many problems 
yet remaining unsolved as have been solved already, and those 
who lament that the fields of discovery are exhausted, only need 
set up a bee-hive and put Huber to the proof throughout, and 
it will be found that though we know much about bees we do 
not yet know all. I often sit beside my hives and speculate 
on the mysteries of instinct and its curious blendings with 
intelligence, and during the glorious weather of April and May 
of the present year, the bees have given new life to all the old 
facts, and made me feel that one fact gained by observation is 
worth a thousand drawn from books; and in the matter of bees 
seeing is believing, and it is scarcely possible to believe by any 
other method of proof or persuasion. The nightingales have been 
singing at Stoke Newington this season as gaily as ever, and 
the bees are thriving amazingly, yet all around us the builders 
are drawing a close cordon of bricks, and it is fast becoming a 
problem how bees are to find food here, for the hedgerows are 
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entirely gone, the groves of lime are thinned and their sites 
marked out for houses, and in place of clover fields and florists’ 
grounds, rich in stores of honey, there are myriads of villas 
rising on every hand, and, with me at least, bee-keeping is 
becoming a purely metropolitan undertaking. Yet I see no 
falling off in the industry of my busy friends, no diminution 
of the harvest, no deterioration of the quality of the honey. 
The box of snow-white virgin honey which I exhibited five 
years ago at a meeting of the Apiarian Society in Bedford Row, 
can be matched with combs now in use from last year’s har- 
vest, and as I sit beside the hives, the bees come in laden with 
golden and russet pollen as bright and plentiful as of yore, but 
where and how they obtain their supplies is a mystery which 
defies explanation. I suppose, in order to look wise about the 
matter, it must be said that bees can travel three or four miles, 
and that the open country still lies before them with its wealth 
of honied spoils; and so long as London does not cover the 
whole county of Middlesex, the bees will find their pasture, and 
treat with proper contempt the invasion of the meadows by 
the speculative builders. But the growth of the town does 
make its mark in the annals of the hive. When I first took up 
my abode at Stoke Newington, we used to shut out London by 
slamming the front gate; all beyond was a region of meadows 
and gardens, rising in successive swells to Muswell Hill, which 
bounded our prospect from the topmost windows. Now the 
view is intercepted on every hand, the enormous mass of 
houses known as Highbury New Park, the newer village known 
as Woodbury Down, and last and worst of all, the rurality of 
Lordship Road is extinguished, and new bricks glare upon the 
eye where mighty elms and pines waved their green banners 
against the blue sky, and furnished villages for mellifluous 
nightingales and clamorous rooks. I have read all this in 
the character of the honey produced here, for under certain 
conditions the produce is dark-coloured, and when the honey 
is run off from the comb there is deposited by it a black sedi- 
ment which is real soot; yes, vulgar soot. When I say that 
last year’s honey was as white as the sample which elicited 
such unanimous and enthusiastic admiration five years ago, I 
must add that such honey is only to be obtained by preventing 
swarming and putting on the honey-boxes at the latter end of 
May. Then the boxes are filled quickly at a time when few 
fires are burning, and the result is a product equal to the best 
obtainable in good bee districts in the country. If they are 
capped early, and the caps, through the stocks being weak or 
the weather being cold, are a long time filling, the comb is 
dark, and we are obliged to confess that it is London honey, 
and, like all London productions, sooty. 
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I must confess that, though my spouse keeps a sharp eye on 
the economical results of bee-keeping, I am careless of that 
matter, because much more interested in the mysteries of that 
perfect monarchical system which a bee-hive represents, in its 
estates and orders, its community of interests, and divisions of 
authority and power. Perhaps there is also some gratification 
of vanity in being able to handle bees dexterously, and indulge 
in a species of familiarity with them which is denied to mortals 
who have no apiarian proclivities. If I can work the whole day 
through in planting, building, and superintending gardening 
operations within a yard of the mouths of the hives, while the 
population are rushing to and fro, and making a buzz somewhat 
resembling the roar of the sea on the beach at half a furlong 
distance, there must be a friendly familiarity between us; or 
how is it that I alone can do so with impunity, having no fear 
of those awful weapons for which bees are deservedly notorious? 
But I shall not boast of this familiarity, for in plain truth I 
disbelieve it, though daily experiencing a quasi proof of the 
claims of the apiarian saw, that bees know and love their keep- 
ers. Iam not only busy myself at the mouth of the hive at 
midday in hot weather, when no one else dare come near, but 
I can take up a bee just returned from a journey, carry it 
away in my hand to a distant part of the garden, and then 
set it free, in order to see it first dart upwards and slightly 
circle round, and then go in a straight line, like a shot from a 
gun, to the mouth of the hive again, which is a homely illustra- 
tion of the American method of hunting for honey in the 
prairies. With all this, and much more that would be’ trifling 
to relate, I do not believe the bees know their keeper, or have 
the slightest care or affection for any human being, Virgil, 
Columella, and Wildman not excepted. To be used to bees is 
one thing in favour of these operations. A nervous person 
will be sure to make a fuss, and perhaps shake the hive-board 
in attempting to operate with bees ; but experience renders one 
capable of moving easily and quietly and with self-possession, 
and what we call “nerve” in such matters is as needful in 
taming lions as bees, and is the first essential of success. Now 
why should the bees know me? I have not seen much of them 
all the winter, and the bees I played and talked with last sum- 
mer died long ago, and those now buzzing in and out have 
scarcely seen me till lately; and there cannot be much friend- 
ship, for the simple reason that theré is, ab initio, little or no 
acquaintanceship. The fact of the matter is, that bees are 
very loath to sting anybody when they are thoroughly busy ; 
and so long as their causeway is not interrupted, they do not 
for a long tame become aware of the presence of an intruder on. 
their precincts. The bee-keeper’s first care is to keep the 





Instincts and Habits of Bees. 97 


causeway open ; this done, he may approach the hive at the 
side of the entrance, and do almost as he pleases short of in- 
flicting actual injury. By the word “causeway” is not meant 
the entrance to the hive; that, of course, is always open ; but 
the space through which the bees pass in their way from the 
hive to their pasture, and from their pasture to the hive, and 
which on a hot day is easily distinguished by the bees them- 
selves, who perform their traffic, as it were, in a channel, or 
shall we say a “sailing line,” from which they only diverge 
when they are at some distance from the hive. Let us sit beside 
the hive and watch. One after another the bees swarm out; 
each bee rushes to the edge of the hive-board, and from that 
edge darts forward along the sailing line, then makes an easy 
curve upwards into the free atmosphere and is gone. Stand 
for a few moments in that sailing line, and you will have warn- 
ing: a bee, interrupted in her progress by your presence, will 
buzz about you, and unless you move at that hint, one or two 
more will join in the quarrel ; next, war will be proclaimed in a 
loud key, and unless you retreat quickly and far away, you will 
taste the venom of a bee’s sting, and remember for the rest of 
your life the potent chemistry with which Nature has endowed 
this little creature for self-defence. But you see the habit of 
the bee is to prefer industry to warfare, and it rarely happens 
that a person is stung by a bee without having fairly earned 
the compliment by blocking up the causeway, or in some other 
manner interrupting the sober and serious business of the hive. 
The requisites for bee-keeping are not so much skill as care— 
not so much a knowledge of bees as confidence in handling 
them. With these two requisites a little knowledge goes a 
great way, and all the necessary practical details of bee-keeping 
may be learned in a season. 

Any one given to habits of observation will, in taking notes 
of the operations of the hive, soon be led into speculations as to 
the relative degrees of the sensational functions in the bee. 
That they are not greatly dependant on eyesight is evident in 
the fact that they prefer to work in the dark. Yet that they 
are very sensitive to the impression of light is evident by their 
eager rush to the open air when the ground is covered with 
snow ; for then, and only then, it becomes necessary to stop the 
entrance for a time, or the bees, probably mistaking the glare 
of light for sunshine, sally forth gaily, soon get benumbed and 
myriads of them perish, so that strong stocks are often seri- 
ously weakened by snow-storms, unless kept at home by the 
watchful apiarian. That they are sensible of vibrations may 
be proved any day by tapping on the floor-board with the 


knuckle, for there is at once a rush to the entrance, and a 
dozen or more workers, with a real look of wonderment and 
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curiosity in their aspect as they explore the alighting-place, seek 
the cause of the disturbance, and send out a few scouts to circle 
round and see all safe, or, it may be, signify by threats of sting- 
ing the disturber of their peace, that it will not be safe to 
repeat that experiment too often. There is no doubt that the 
transmission of signals and communications necessary to the 
progress of the work within the hive is as much accomplished 
by the beating of wings and various vaarenns tones as by the 
contact of antenne, for many distinct sounds of bees can be 
distinguished by observaticn as associated with distinct acts, 
é. g., the sharp ringing sound that immediately precedes the 
act of stinging: who that has heard it, and felt the result, can 
ever forget it as long as he lives? When a bee is hurt, as, for 
instance, in putting on a honey-box the edge of it will some- 
times fall upon some unlucky bee, the same sound is pro- 
duced, expressive, doubtless, of anger more than of pain. 

Shakspeare, who drew comparisons and metaphors from the 
meanest things, makes use of this habit of the bee in that mag- 
nificent scene in “‘ Julius Cesar’ (Act v. s. 1), where the con- 
spirators encounter Octavius and Antony :— 


Cassius. Antony, 

i The posture of your blows are yet unknown ; 
But for your words, they rob the Hybla bees, 
And leave them honeyless. 

Antony. Not stingless too. 

Brurtvs. O yes, and soundless too ; 
For you have stolen their buzzing, Antony, 
And very wisely threat before you sting. 


That the sense of smell is very acute in bees does not admit 
of question. No doubt the immunity many bee-keepers enjoy 
from their attacks, in their bold methods of manipulating at 
the hive, is in some measure attributable to the fact that the 
emanations from the skin are agreeable to the bees, or at least 
not offensive. On the other hand, the fatality that attends the 
interference of others, may be attributable to the emission from 
their bodies of odours which bees dislike, as well as to 
clumsiness and want of courage. I had in my employ for some 
years a gardener who could never go near the hives at any 
time, except in wet or cold weather, and not always then with 
perfect safety. Ihave seen him at work at a distance of a dozen 
yards from the bee-shed, thinking himself perfectly safe, but 
presently a bee would lodge in his neck, inflict a wound before he 
could move a step or put up his hand in defence, and leave him 
writhing with pain, and, of course, with perhaps a spice of sar- 
casm, pronouncing it very marvellous that at the same time I 
could go as near the hive as I pleased and quietly liberate a bee 
from a spider’s web and place him on the board, to be cleaned of 





Instincts and Habits of Bees. 99 


the defilement by half a dozen members of the family, all visibly 
solicitous for its welfare and safety. Wildman was one of the 
most expert of manipulators ever known ; he could do anything 
with bees, until he had an attack of fever, and forthwith 
his apiarian necromancy left him ; he could no longer operate 
upon the hive with safety ; the bees smelt him out and punished 
him, as he said, because the emanations from his skin were no 
longer pleasant to them. Mr. James, in his charming essay on 
the “‘ Honey Bee,” conjectures that the fever had robbed Wild- 
man of his self-possession ; but it is worth a second thought 
whether the explanation of the great apiarian was not, after all, 
correct ; his physical system had undergone a change, and, 
like the quails to the Israelites, he now “stunk in their 
nostrils.” 

In the Pleasures of Memory (Part I.), Rogers imagines the 
bee to find her way back to the hive by retracing the various 
odours of the flowers she passed successively in her journey 


outwards :— 


* With conscious truth retrace the mazy clue 
Of varied scents, that charmed her as she flew,” 


which is neither more nor less than a poet’s fancy, as any one 


may prove by simple observation. When bees are laden they 
do not flit from flower to flower, or attempt to trace any mazy 
clue ; they fly direct in the upper regions of the air, often at a 
height of twenty to forty feet from the ground, and in high 
summer they do the same on their journey outward, clearing the 
causeway, mounting upward into the azure, and darting, by a 
direct flight, towards the region they intend to explore for 
sweets. Nevertheless, Rogers was near the mark, though only 
in a poetic sense, for assuredly the sense of smell is that on 
which bees are most dependent for guidance in their outdoor 
work, as the sense of touch is, no doubt, the talisman which 
guides them within. 

You have heard of the painter (some antediluvian Lance) 
who represented peaches and pears with such fidelity that the 
birds came and pecked at them, spoiling the picture and poi- 
soning themselves with paint. Well, it occurred to me last 
summer to amuse myself by ascertaining, if possible, whether 
bees were attracted to flowers by their bright colours, or at 
least of ascertaining whether they could distinguish real flowers 
from counterfeits. So I got a quantity of artificial flowers of 
the best possible make; they were of various kinds and colours, 
and I took care to secure amongst them some tolerably good 
imitations of the blossoms of clover, and Salvia nemorosa, two 
of the best bee flowers. I planted these near a convenient spot, 
both to attract the bees and to allow of constant observation. 
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I thought if the hive bees passed them by—for hive bees rarely 
touch the most tempting flowers near the hive—it might at 
least happen that a red-hipped humble bee would probe their 
empty nectaries and make a fool of himself for my diversion. 
I patiently bear the shame that overwhelmed me, because the 
bees are the gainers thereby ; I will humble myself that they 
may be exalted, and confess that the trick failed most mise- 
rably. No hive or humble bee, no butterfly or moth ever 
visited one of my paper or calico deceptions ; I sat for hours 
watching ; I tried my own skill in imitating flowers which the 
bees were already busy at, but all to no purpose, they treated 
my baits with proper scorn, and told me they were not to be 
caught with such absurdities. But it at last struck me that if 
colour did not attract them, odour might; and so I dropped 
into a number of flowers a little clean liquid honey, and within 
a few minutes it was smelt out, abstracted, and carried away, 
and, with the departure of one bee laden, two or three empty 
ones came to take their place, and the very worst of the calico 
flowers was as much favoured as the best imitations, so long as 
they afforded a store of nectar. It is, no doubt, the odours of 
flowers that attract bees to them and enable them to distinguish 
those that afford a harvest from those that are destitute of 
honey. It is, no doubt, the odour also that guides a bee to 
the flowers of the same genus or family of plants, and renders 
for the time the flowers of other genera or families obnoxious ; 
for if a bee begins the day by visiting a cruciferous plant, such 
as rape or mustard, it continues to work among rape or mustard 
flowers throughout the day, and will not alight upon a salvia or 
a clover blossom. It is this habit of visiting during an excur- 
sion only the flowers of the same family, that renders the bee 
so expert and efficient a fertilizer, for the pollen she gathers 
by brushing the stamens to probe the nectary is diffused where 
it will exercise a vital influence—that is, among stigmas of 
flowers of the same race, and oftentimes of the same species. 
If you observe bees going in laden with pollen, you will never 
see mixtures; one hhas red pollen, another yellow, another 
amber, another white, and so all day long; and when they 
come dusted all over, as often happens when the thorns are 
in bloom, the dust is homogeneous. It is no mixture of indis- 
criminate and unbotanical collectings. 
It has been the fashion of late to test the wisdom of Shake- 
speare’s analysis by particular references to historical, theolo- 
ical, literary, and scientific subjects in his works. Look at 
is references to bees, and wonder. Virgil’s fourth Georgie is 
of course, with all its absurdities, the corner-stone of apiarian 
literature ; but Shakespeare knew the bees as well as he knew 
mankind, and when he deduces from their history a parallel or 
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a metaphor or comparison, it has the vitality of observation in 
it; he had learnt wisdom from the hives of Warwickshire as 
the Indian Cuma discovered how to send his love-shafts to the 
heart by stringing his bow with singing bees. I like to com- 
pare Shakespeare’s utterances with facts, where such compa- 
risons are possible, and his bee lore will always endure the 
+ test and prove him master of the hive as well as of the heart. 
‘ What is there of descriptive poetry to equal the brilliant sum- 
mary of the social economy of the hive which occurs in 
“Henry V.” (Act i. s. 2), where it only needs to substitute 
* Queen” for “ King,” to render the description strictly scien- 
tific? In other passages there are the most distinctive evidences 
of Shakespeare’s minuteness of observation, which only those 
familiar with bees know how to value fairly. In the second 
part of “ King Henry VI.” (Act. iii, s.2), Warwick describes— 
** The commons, like an angry hive of bees 


That want their leader, scatter up and down, 
And care not who they sting in his revenge.” 


A faithful picture of an enraged colony of bees such as I have 
seen and attempted to describe,* not thinking at the time how 
it had been done already by one stroke of the pen by the 


master-mind of the world. 

Among the instincts and habits of bees there is scarcely 
anything so noticeable as the extent to which they are in- 
fluenced by the varying conditions of temperature, the hygro- 
metric condition of the atmosphere, and the phases indicated 
by the barometer. Virgil must have noticed this frequently, 
how a bright warm day at any season brings them out m 
myriads, how rain depresses them, and even a passing cloud 
will sometimes terrify them, so that in a few minutes there 
will be a general rush homewards, though perhaps there is not 
the smallest probability of a fall of ram. Do you remember 
the lines in the fourth Georgic, beginning, “ At liquidi 
fontes”’ (ver. 18—24), where— 


— cum prima novi ducent examina reges 
Vere suo, ludetque favis emissa juventus ; 


gives a most picturesque idea of the awakening of the hive at 
the opening of the summer, when flowers abound and the 
young bees rush forth in the spring of their life to mingle in 
the vast concerns that make the business of the hive complete. 
The first simile on this head is taken from the life of the 
honey-bee, and Virgil, Tasso, and Milton have sucessively 
imitated the passage. The only method of testing the value 
of such passages is to bring them to the hive, and then, what 


* Vide “ Apis, a Tragedy,” Cottage Gardener, vol. xvii. p. 243. 
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strange confusions of fact and fiction do we discover, and how 
easily do we trace where the thread of original observation 
was snapped asunder, and the poet was governed by hearsay 
in matters that might have been determined with less difficulty 
than the learning of a tradition. Virgil’s ridiculous recipe for 
the production of a swarm of bees from a carcass has a 
parallel in Varro, and both are paralleled again in the story 
of Samson. A man who has hived bees,into buckets and 
flour tubs, and seen them hive themselves in a hole in the wall, 
and, in fact, show a readiness to enter any dry dark place at 
swarming-time, sees no difficulty in adding to, or subtracting 
from, these narratives, in order to restore to them their 
original complexion of sober truths. Virgil’s case is, no 
doubt, a sheer confounding of bees and blow-flies, an unpar- 
donable error in so observant and picturesque a poet. Sam- 
son’s adventure simply requires us to supply a few imaginary 
es, Samson slew a lion on his way to Timnath. He 
eft the carcass on the ground, the vultures and hawks soon 
stripped it of flesh, the heat of the sun, the myriads of insects, 
and other causes, soon rendered it a bleached skeleton, such 
as the traveller in the East is familiar with, especially in camel 
tracks. Into this clean skeleton a swarm of bees hived them- 
selves, and a very excellent place of refuge it would be for 
them in such a climate as Timnath. After a time Samson 
returned, “ and behold there was a swarm of bees and honey 
in the carcass of the lion ” (Judges xiv. 8). My bees are now 
building fine combs in the open air under the front edge of the 
hive-board, and if I cut those combs away they will begin 
again to build more. They must have room; they must have 
air; if their hives do not afford them all they want, they are 
not slow in devising schemes of their own to meet any 
emergency. 

It is well known that bees are irritable at the latter end 
of the summer, when they have a large store of honey, and 
that then is a dangerous time to meddle with them. Yet, 
even then, the same caution and presence of mind needful at 
other seasons suffice to protect the apiarian better than any 
bee-harness. To show how simple and safe a matter bee-keeping 
is, when all foolish fears are banished from the mind, and the 
apiarian exercises a firm hand and a cool judgment in all his 
transactions with them, I will tell you how I obtain my annual 
honey harvests, and I shall, perhaps, add’ thereby something 
to the stores of apiarian literature. From the beginning of 
my bee career, I invariably followed the plan of smoking the 
bees out of the honey-box by means of tobacco, a long and 
tedious and unpleasant operation. At last it struck me, that 
as I could handle bees at any time with impunity, why should 
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I not take the honey without the aid of narcotics and all the 
attendant puffing and fussing. So, having driven home the 
slides between the bars, I carefully lifted up a honey-box, 
which was then quite full, and carried it away without turning 
it over, and set it down with the edges resting on a couple of 
bricks. A smart tap dislodged a mass of bees; these fell on 
the ground, and began at once to return to the mouth of the 
hive. The honey-box was then carried a little distance away, 
placed on a couple of bricks, and the process of tapping 
repeated. It was then taken into the house and placed on a 
board at one of the windows. After remaining thus for ten 
minutes, the window was opened and the box was tilted on 
edge with a pencil, so as to afford egress to the bees. 
Alarmed at their imprisonment, these rushed forth by means 
of the open window, and in a few minutes the honey-box was 
nearly empty. The few drones and incapables left were 
whisked out with a feather, and thus, without losing a bee, 
without any experience of their anger, without disconcerting 
the colony, the harvest was obtained in a manner almost as 
simple as the purchase of a loaf. I have followed this method 
for five years, and have several times during that period mani- 
pulated in the presence of bee-keepers, dependent on tobacco 
and fungus, and the verdict has been in favour of this method, 
making a clear end of all the troubles, real or imaginary, that 
beset bee-keeping. 





ATTEMPTS TO FORETELL THE WEATHER. 


Apmirat Firzroy has brought his system of forecasts to a very 
creditable amount of perfection, by pursuing a method that 
may ultimately take into account a greater variety of indicating 
circumstances, but which is founded essentially upon a know- 
ledge of the order in which weather changes traverse certain 
portions of the globe. Barometers and thermometers give 
local indications of changes of pressure and temperature that 
may be expected to be followed by certain results. He therefore 
notices the movements of these instruments in a more scientific 
way than was commonly done in old times, and by help of 
the telegraph he ascertains from well-chosen localities, both 
what weather they have at the moment his message is sent 
off, and what their barometers and thermometers are about. 
Putting all his information together, he indicates what sort of 
weather is on the road to us, and whose arrival we may expect, 
unless local conditions interfere. A Fitzroy announcement 
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kes of the character of a mercantile letter of advice, but 
instead of ‘‘ shipped from so and so, so many chests of tea,” it 
tells that air currents, dry or moist, have were over certain 
places, and may be expected to visit other localities as soon as 
time permits. Labours of this kind are not likely to lose 
their value through the progress of science, because the dis- 
covery of general laws regulating atmospheric changes would 
not do away with the necessity for watching as accurately as 
possible every indication of the modifications the effect would 
Sr at any particular place. If, for example, Mr. 
our Stewart’s theory of the action of the planets on the 
sun should be verified by observation and experience, we might 
calculate in advance when there would be a strong outpouring 
of heat ; but a great many circumstances, arising from a multi- 
plicity of causes, might help to decide when and to what extent 
any particular locality would be warmed. 
‘hat weather changes occur without law, no one believes, 
and if by law, why should not the law be discovered? The 
doubt which many have felt has arisen from a belief that too 
many forces co-operated, and too many incidents modified their 
action, to admit of calculation with the precision that science 
requires, or that utility needs. To this it might be replied 
that there may be certain conditions sufficiently dominant to 
ensure a general or average result of a particular kind when- 
ever they prevail, and that although we may not be able to say 
that London will be visited by a rain or thunder-storm on any 
segeer day next year or the year after, we may find reason 
or predicting that on, or close to such a date, a rain fall or 
electric disturbance will take place within the limits of a me- 
teorological district of which the metropolis may form a part. 
No one can deny the possibility, or even the probability, of 
attaining to this class of information, and if it is reached at all, 
it is very likely to be arrived at by the method of watching 
coincidences, and thus ascertaining an empirical law. 

Captain Saxby is very confident that he has discovered a 
great weather law, according to which “the moon never seems 
to cross the earth’s equator without there occurring at the same 
time a palpable and unmistakeable change in the weather. 
Such cai most commonly are accompanied either by 
strong winds, gales, sudden frost, sudden thaw, sudden calms 
or other certain interruptions of the weather according to the 
season.””* 

Mr. Pearce and the “ Astro-meteorologists,” as they call 
themselves, not only make very positive assertions that weather 
sens ry accompany or follow certain planetary configurations, 
but they plunge head over ears into theories by which they 

* Sazby's Weather System, p.7. Longmans. 
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fancy they — how the changes are produced. Their asser- 


tion is that Uranus, Saturn, Jupiter, Mars, Venus, and Mer- 
cury are chiefly concerned in determining terrestrial weather, 
and that “they are more potent when they are on the equator, 
(in other words, crossing the line); when at their extreme 
declinations; when in conjunction with, and in opposition to 
the sun (analogous to new and full moon); and when at 90° 
distant from that body, answering to the moon’s quarter.”’* 
Now it would seem, at first sight, a very easy thing to settle 
the merits of the rival systems of the Lunarians and the Astro- 
meteorologists. It is easy to ascertain from the Nautical 
Almanack when the moon and the planets were in certain 
positions in times past, and to look at the weather records for 
the same periods. It is also easy to see when the celestial 
bodies alluded to will be in positions that, according to Saxby 
or Pearce, ought to produce wet, cold, storms, or calms, as the 
case may be. But it is far from easy for one not belonging to 
the school of the weather prophets to agree with them as to 
the mode of investigation. Both the Lunarists and the Astro- 
meteorologists appeal to certain cases in which the facts coin- 
cided with their predictions ; but the latter, who are the most 
daring in their assertions, often think themselves right when 
other folks might consider them wrong. If rain is predicted 
in a weather prophecy published for London, and a fall takes 
place in Cumberland, while London remains dry, the weather 
— is satisfied, although his information has not helped the 
ndoner in the least degree. If he predicts heat, and it turns 
out that the days are not warm, but that the nights are so, and 
thus the average temperature is high, he thinks he has caught 
a “‘coincidence,”’ and makes the most of it. Next time, his pre- 
diction of warm weather is, according to his belief, equally ful- 
filled, although the circumstances are different, and the days 
are really hot. We mention these things to show how necessary 
it is that the prophets should be tied down to a very definite 
statement. If they prophecy heat or cold, they should tell us 
exactly what they mean; and as hot days may be followed by 
cold nights, or cold days by warm nights, they should be called 
upon to distinguish between these two very different modes by 
which a similar average temperature may be obtained. With 
respect to rainfall, thunder, etc., to say there will be one or 
the other, without specifying the exact portion of the globe in 
which they are expected to occur, is to be wanting in precision ; 
and if the motions of the earth and planets determine the march 
of weather changes, the prophets should inform us of the order 
in which the alleged astral influences will affect given zones. 


* The Weather Guide, a Concise Exposition of Astro-Meteorology. By Alfred 
J. Pearce. Simpkin. ¥ 
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According to the Record of the Astro-Meteorological Society, 
“ every astro-meteorologist believes and knows” many startling 
propositions. Among them he is quite certain “that oxygen, 
the red ray of solar light, and positive electricity, are identical ; 
and that the blue ray of light, or nitrogen, is equivalent to 
negative electricity.” These are curious things for Astro- 
meteorologists to believe, and very remarkable things for them 
to know. In pursuing their speculations, Jupiter is assumed 
to exercise an important chemical and electrical influence on 
the earth’s atmosphere, because his light, of which we get very 
little, is found to be fourteen times richer in chemical rays than 
an equal quantity of moonlight. Assertions and reasoning of this 
kind will fully account for the neglect of Astro-meteorology, 
of which Mr. Pearce complains; and our faith is not strength- 
ened by the declaration ‘‘ that all coincidences, when they are 
sufficiently frequent to be removed from the confines of chance, 
prove that the two things that coincide are either ‘ cause and 
effect,’ or are the ‘ effects of a common cause.’ ” 

Now it is perfectly possible that two or more series of 
events, not casually connected with each other, and not springing 
from even a similar cause, may yet coincide at certain recurrin 
points of their courses. Coincidences of this kind may be call 
effects of chance ; but the idea of chance is not eliminated be- 
cause such coincidences recur any given number of times, nor 
even by their perpetual recurrence. 

The observation of a sufficient number of coincidences may 
justify the acceptance of an empirical law, according to which 
we may, with approximate safety, predict that, when one of the 
events happen, the other will accompany or follow. To get 
beyond a merely empirical law of this kind, we require the sup- 
port of another series of inductions, or of as many more series 
as we can obtain. Thus the law of gravitation is evidenced by 
as many independent series of facts as there are separate sets 
of bodies gravitating towards each other. 

The mistake made by. Mr. Pearce is in attaching undue 
value to a single and unsupported series of coincidences, how- 
ever numerous. We are not justified in asserting that any 
incidents are the physical causes of certain other incidents 
that follow them, until we have arrived at collateral reasons 
for believing that the assumed causes wniformly exert the kind 
of action required, and that they do so, in the cases under in- 
vestigation, with sufficient force to account for the results that 
we trace. 

A little reflection will show that it is not every concurrence 
of events that can form the sort of coincidence, the multiplication 
of which will logically lead up to an empirical law. Suppose, 
for example, that any coincidence seeker should tell us that rain 
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was the cause of the striking of city clocks, and he supported 
his assertion by stating that it never rained in London for 
sixty-five successive minutes without several clocks recording 
the hour, we should admit his facts, but reject his hypothesis. 
In like manner, the Lunarians and the Astro-meteorologists 
may be often right in their assertion that certain events follow 
each other; but, like the coincidence seeker just mentioned, 
they may not take adequate account of the number of times in 
which one of their alleged connected events occurs without the 
appearance of the other. 

We know nothing of physical causes except by noticing 
cases of what appear to be invariable and necessary sequence. 
After a certain amount of experience we assume the invariability 
and the necessity ; and we do so most readily when one set of: 
experiences is backed up and supported by other sets of expe- 
riences. Thus watching for coincidences and sequences is a 
necessary process of scientific discovery. If the Astro-meteoro- 
logists did not make too much pretension, and evince too much 
haste in propounding theories, their labours would be held in 
much higher respect by scientific men. Inside their own circle 
the faith may be absolute, but the outer world is apt to distrust 
the investigation of men who start with the assumption that 
they know all about the thing to be ascertained and proved. It 
is also unfortunate that they talk about electrical actions when 
they cannot refer to an ascertained electrical fact that supports 
their hypothesis. In the earlier days of electrical science, every 
unknown agency that did anything wonderful was supposed to 
be electric. When spirit-rappers affirm that mahogany side- 
boards walk across the room, certain of their believers suppose 
electricity has endowed the furniture with locomotive powers ; 
and a few years ago, when repeated fires broke out in a certain 
house without apparent cause, electricity got the credit of the 
incendiary deeds. In such ascriptions of all sorts of incidents 
to the power of electricity there is nothing logical or scientific ; 
and when any one, ignorant of the real physical cause of an 
event, and not having traced any of the specific characters of 
electrical action to be connected with it, still asserts that it is, or 
may be electrical, we can only take such an expression as an 
indication of running mentally wild. 

Captain Saxby is far more prudent than the Astro-meteoro- 
logists, because he indulges in less unproved speculation and 
baseless assertion. That the moon does affect our weather very 

werfully has been believed in all times, and the supposition is 
ighly probable. It must, however, be admitted that many 
theories of lunar action have not been borne out by experience, 
and doubts must be entertained whether any particular hypo- 
thesis be true. The subject is well worth investigation by the 
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method of seeking for coincidences ; and those who engage in 
the pursuit ought, in common fairness,to pay due attention 
to the statements which Captain Saxby supplies. We may also 
say that, after rejecting all the hypothetical matter put forth 
by the Astro-meteorologists, it may be well worth while to com- 
weather changes with planetary movements, and, in so 
oing, to take into account the alleged experience of Mr. 
Pearce and his friends. We use the term all ed experience 
advisedly, and without the slightest doubt of the integrity of the 
Astro-metegrologists. ‘The value of their experience depends 
upon the care they have taken to eliminate error; and while we 
do not doubt their good faith, they have as yet failed to convince 
us — they have exercised due caution in their search for 
truth. 

Many of our readers may think that Astro-meteorology has 
not entitled itself to the serious notice we have taken of 
it. This may be true if it be regarded simply as a philosophy ; 
but we must protest against neglecting to watch for coinci- 
dences between planetary motions and weather changes, be- 
cause certain very enthusiastic gentlemen have brought 
ridicule upon the process through hastiness and over zeal. 





COLOURS OF STARS.—CLUSTERS AND NEBULA. 


BY THE REV. T. W. WEBB, A.M., F.R.A.S. 


Tue interesting subject of Star Colours may yet admit of a 
little further elucidation; more especially since a recent dis- 
covery, of a peculiarly brilliant and striking character, gives 
fair promise of our gaining some degree of acquaintance with 
the constitution of the stars, notwithstanding their inexpressible 
remoteness. It is but reasonable to suppose that the colour of 
stellar light must depend, at least to a considerable extent, 
upon the nature of the incandescent materials by which we con- 
ceive it to be emitted; and, strange as it may appear, we are 
now in a position to guess, with a measure of confidence which 
would a short time ago have been incredible, at some of the 
elements which enter into the composition of the starry photo- 
spheres. Our readers will be familiar with the extraordinary 
results which have been deduced by MM. Kirchhoff and 
Bunsen from their examination of the solar light by what is 
now termed “ spectrum analysis.” They may be thus summed 
up. ne anes formed by the light of intensely-heated 
bodies y exhibit a set of transverse lines or bands, and 
these appear to be constant as to number and position with 
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respect to the same material—at least at similar temperatures ; 
so that the aspect of the lines of any spectrum, when analyzed 
by a suitable apparatus, is an unerring indication, so far as is 
yet known, of the presence of the material to which that set of 
lines belongs. Hence, when among the multitude of lines 
contained im the solar spectrum, we are able to identify those 
which are known to belong to the spectra of certain elementary 
substances, we are naturally led to infer the presence of those 
substances in the body of the sun.* Of course, before anything 
like certainty can be ascribed to this inference, it must be 
demonstrated that the lines appertaining to every element are 
unchangeable, at least under any conditions fairly presumable 
upon the solar surface ; and that one element alone is associated 
with any given set of lines. ‘The proof of the former of these 
premises would be difficult; of the latter, while so many 
unknown elements may exist, impossible. But we must be 
content in this, as in many similar cases, with inevitable imper- 
fection, and accept willingly the nearest approximation within 
our reach, to a truth in its own nature apparently beyond 
demonstration. This daring investigation into the nature of 
the sun has now been for some time before the public, and 
though it has been assailed with-vigour, it seems to be gaining 
ground, and likely to keep it: and it is truly interesting to learn 
that by the most praiseworthy researches of two of our own coun- 
trymen it has received an extension which might indeed have 
been readily anticipated, but could only be effected through the 
means of costly and laborious experiment. We now have 
begun to study the constitution of the stars. Secchi and others 
already commenced this investigation, but, so far as we 
know, no direct and simultaneous comparison had previously 
been made of the lines visible in the various stellar spectra, with 
those produced by terrestrial elements. This extremely 
delicate and difficult research has been recently commenced, 
with most gratifying results, by the joint efforts of Mr. Huggins 
and Dr. Miller. They entered upon their task, aided by an 
8-inch object-glass of Alvan Clark, in January, 1862, and the 
conclusions which they have already drawn are truly marvellous 
ones, and such as reflect the highest honour upon the observers. 
There seems as much reason to believe in the existence of the 
metallic elements sodium, magnesium, calcium, iron, and bis- 
muth in the atmosphere of Betelgeuse as in that of the sun! 
To these Aldebaran adds hydrogen, tellurium, antimony, and 
mercury. Sirius gives us sodium (which indeed seems to exist 
everywhere), magnesium, hydrogen, and probably iron. Wega, 
sodium, magnesium, and hydrogen. Other spectra have been 
* The question of absorption has been intentionally omitted, for the sake of 
greater perspicuity. 
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examined and measured, and lines are found in all cases where 
there is sufficient intensity of light. The conclusion drawn by 
these observers is truly magnificent—that since the elements 
most widely diffused throughout the stars, so far as they have 
been examined, are among those most clearly connected with 
the existence of life upon the earth, “ these observations give a 
basis of some probability to that which has heretofore been but 
—_ speculation—namely, that at least the brighter stars are 

ike the sun, the upholding and energizing centres of systems 
of worlds adapted to be che abodes of living beings.” A con- 
clusion, to which it may fairly be added, that the diversity 
everywhere traceable, amid general similarity, in the character 
of the analyzed light of the sun and stars, would lead us to 
infer no less diversity in the nature of the life, both vegetable 
and animal, dependent upon it. And what an overwhelmingly 
vast conception is that thus opened to us, though only by a 
single glimpse, of the riches of creation ! 


*O Lord, how manifold are Thy works ! 
In wisdom hast Thou made them all.” 


We must return, however, to the matter in hand, as to which 
another remark by the same observers is much to the purpose, 


that the colours of the stars, though not the alleged variations of 
those colours, receive an explanation from these researches ; 
the number of dark lines occurring in any part of the spectrum 
weakening, of course, the colour of that particular space, and 
giving prominence to the hues of the portions not similarly 
interrupted. This explanation presupposes an identity in the 
composition of all light otherwise than as it may be interfered 
with by the existence of non-luminous bands denoting the 
— of certain elements. But there is no proof of this 

ypothesis. It may be equally probable, as Smyth has sup- 
posed, “‘ that the light of some of the stars is absolutely of a 
distinct nature, and radically of a different composition, to that 
of the sun.”” And amid all the diversity of creation, there is 
no antecedent impossibility in the idea that as our solar light 
is compounded of three colours, other suns may exist in which 
two of them, or one only, may be found. And though in the 
solar spectrum and all others with which we are familiar, the 
three primary tints preserve their relative refrangibility, and 
consequent position, it by no means follows that other spectra 
may not exist in all the boundless realms of creation, where 
other arrangements and proportions might be found, and 
possibly where colours may be developed hitherto unseen by 
mortal eye. For though we can conceive none which are not 
our three primaries, or modifications of them, yet as colour 
seems to depend upon the adaptation of the undulations of 
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light to the receptive power of our nervous system, with a 
varied organization it might not be impossible to perceive hues 
different from those to which alone our optic nerve is capable 
of responding. But we are wandering too far into the regions 
of mere speculation, and in some danger of losing sight of our 
original subject, which was not so much the colour of stellar 
light in general, as its liability to change. It would be pre- 
mature to conjecture whether, supposing that change established 
as a fact, spectrum analysis may be able to give us any infor- 
mation as to its cause ; but there seems little expectation from 
any other quarter. One curious hypothesis however deserves 
to be mentioned from its ingenuity rather than its verisimilitude. 
It has been suggested by Sestini that the components of 
double stars may change their colours periodically, in conse- 
quence of the corresponding alteration in the direction of their 
orbital velocity towards or from our eye. For since it is sup- 
posed that colour consists of very minute undulations or vibra- 
tions, and that these are much more rapid at the violet than the 
red end of the spectrum, it would follow that any change in the 
rate of the vibrations would be attended with a corresponding 
alteration of colour. Now it is evident that the motion of the 
radiant body towards or from the eye, provided that it is swift 
enough to bear a certain proportion to the velocity of light, 
must produce an apparent increase or diminution in the rapidity 
of the vibrations, since, though their actual rate remains un- 
changed, more or fewer of them will reach the eye in the same 
time, according as the motion of their source concurs with or 
is opposite to that of light; and hence would result a corres- 
ponding change of colour. There can be no doubt as to the 
correctness of this inference, which is fully borne out bya 
curious analogy. It has been pointed out by Mr. Scott Russell 
that in railway travelling the pitch of sounds towards which 
we are rapidly approaching—for instance, the whistle of an 
engine coming in the contrary direction—will be raised or 
sharpened from an increased number of the vibrations which 
constitute sound entering the ear in the same time; at the 
moment of nearest approach the sound will descend to its true 
pitch, and subsequently grow flatter as the distance widens 
again. A little attention will enable us to try for ourselves 
this. interesting experiment, which presents, in regard to 
another of our senses, a perfect correspondence with Sestini’s 
idea as to colour. But notwithstanding this collateral support, 
his hypothesis is open to grave objection. The velocity of 
railway transit bears a much larger proportion to that of sound, 
than any probable orbital velocity of a star does to that of 
light, for, as Smyth has remarked, though we have no right to 
assume that the velocity of stellar is identical with that of 
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solar light, yet it would be difficult to conceive any light slow 
enough to admit of the possibility of the explanation. And 
besides this, it is inconsistent with experience ; since many of 
the colours of binary pairs, revolving rapidly, and favourably 
situated for such an observation, continue unchanged. It is 
possible, indeed, as the admiral has shown, that a newly-created 
or recently-extinguished star might show a succession of 
colours, from the different times in which the different undula- 
tions would probably reach us ; all merging at last into white, 
or disappearing in darkness. Or if a star were conceived only 
to exist for a very short time, we might have all the hues of 
the spectrum in succession, without any white combination, 
though possibly with intervals of invisibility corresponding 
with the non-luminous bands already referred to, which tra- 
verse in great numbers the breadth of the spectrum. Butin 
the case of a star shining from time immemorial, its colour, so 
far as it depends upon any such cause, would be nearly white. 
The same eminent astronomer has pointed out that on this 
supposition of unequal velocity in the several colours—which it 
will be remembered is merely a hypothesis, though a very pro- 
bable one—a change of brightness alone in a star might occa- 
sion a change of colour, for “ the strong blue of a bright epoch 
arriving with the faint red of a dull period, will make blue 
appear to usas the predominating colour—will cause indeed the 
star’s light to appear decidedly blue at one time, and, mutatis 
mutandis, red at another, although all the while the star’s 
colour may not really have altered at all; but may have been 
really, and would have appeared to observers close by, as white 
as ever, varying only in quantity and not in quality.” The 
celebrated “‘ variable” Algol was examined by Arago in order 
to test this idea, but without success; the admiral, however, 
remarks that other stars might be picked out where the natural 
circumstances are more promising, and that more accurate 
modes of comparison than that mate by Arago might be 
employed.* Mr. Hind is of opinion that he has detected such 
alterations, and that several variable stars are blue in imcreas- 
ing, become yellow after their maximum, and are red in their 
decrease ; and I am indebted to the kindness of Mr. Knott, to 
whom our readers are thus often laid under much obligation, 
for the following instances: 1848, Sept. 3, a star, R. A. 5h. 
34°8m., D. N. 21° 6 (1800), was entered by Hind as “ very 
red ;” it was closely watched for variable light without change 
till 1850, Nov. 14, when it was found “‘ decidedly bluish, the 
red tinge having vanished entirely.” A second is a “ variable,” 

* Students who are desirous of examining this subject more in detail, and as 


developed by the hand of a master, may receive full satisfaction in the Aides 
Hartwelliane and Speculum Hartwellianum. 
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R. A. 0h. 58m, 56s., D.N. 22° 55’ (1860), which both Hind and 
Pogson concur in representing as changing through blue, 
yellow, and red ; a third variable, R. A. 7h. 34m. 38s., D. N. 
23° 46, is red and blue at different times; a fourth, R. A. 7h. 
40m. 54s., D. N. 24° 5’, still more decidedly so. Should future 
experience prove this phenomenon to be of frequent occur- 
rence, we may be able to infer with some probability that a 
change of colour in such cases may have its cause in variations 
of brightness; but this will leave us as far as ever from an 
unravelling of the mystery whence such changes can arise, so 
long as the amount of light continues the same. Here we are 
as much at fault as ever. 

The first step towards the solution of this latter problem, 
if indeed it is not an irresolvable one, is obviously the more 
distinct establishment of the fact whence it springs; for 
hitherto it may be said that such changes, except in the case of 
variable stars, have been rather suspected than proved. The 
evidence as to Sirius is strong; but its light may also have 
varied. Schmidt’s idea that Arcturus has of late years been 
losing its ruddiness does not seem confirmed by other observers. 
The curious discrepancies between the colours of many double 
stars as given by Smith and Sestini seem rather referable to 
‘personal chromatic equation,” or in plain words, peculiarity 
of vision on the part of the latter; and a similar remark may 
be made as to the colours given by some other observers. 
There is, however, one pair now conveniently situated for 
observation, to which attention has been recently directed, and 
which ought to be carefully watched by those who are inte- 
rested in these studies. This is the very beautiful double 
star 95 Herculis—No. 40 in our list (see InrettecToaL Osserver, 
Sept. 1862, p. 136). During 1828, 1829, and 1832, > (the astro- 
nomical symbol for W. Struve, or Struve I.) always found the 
p, or smaller of the two, reddish yellow, the f greenish yellow, 
—remarking on the singularity of a difference so much greater 
in colour than in brightness. Smyth made them cherry red 
and greenish, 1833°8; Sestini, both gold yellow, 18445; 
Smyth again reddish and pale green, 1851°3 ; his son, C. Piazzi 
Smyth (Astronomer Royal for Scotland), both white, July 29, 
or both yellow with tinge of bluish green, Aug. 4, 1856, at a 
height of 8870 feet upon the peak of Teneriffe ; an estimate 
confirmed by the eyes of some Spanish visitors: the admiral, 
however, shortly afterwards found them cherry red and apple 
green, just as they were nearly a century before. With thi 

escription Dawes very nearly agreed, and four other obser- 
vers, about the middle of 1857. Captain Higgens, in the 
autumn of 1862, found the colours as given in the Bedford 
Catalogue (apple green and cherry red) : 1863, April 23, he 
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says, “The bright hues were not there, and greenish-white 
and pinkish-white were all I could affirm. May 10, hues more 
faint ; I could only record them as dull white, both A and B. 
Aug. 1, A, greenish-white; B, yellowish: both changing 
nightly till Aug. 12, when they showed as in the Oycle—A, 
apple green; B, cherry red. A first showed signs of deep- 
ening colour, the hues becoming more apparent every night ; 
B changing from yellow to red more rapidly. The change,” 
he a“ “was very palpable after an interval of three or four 
ng ts.’ 

Our readers will no doubt avail themselves of the present 
season to examine this “crucial instance,’ as Smyth calls it, 
“of sidereal colour-changing.” I have observed it but once 
with my present instrument—on Aug. 6—when I found it rosy 
and greenish, but thought the red more decided than the 
green. Out of six eye-pieces, of different kinds, ranging from 
111 to 451, one only, of Steinheil’s construction, failed to show 
the difference of colour. 

It would be well if those who feel an interest in the inquiry 
would note down—with the date of the observation—any_ 
remarkable colour in a star, single or associated, which may 
pass through their field of view, and which can be identified 
on future occasions. This will involve very little trouble, 
especially when it has become familiar to us; the perception 
of such colours, cultivated by practice, will become at once 
more sensitive and more accurate; and the record of our 
observations may ultimately be found of considerable value, 
while we shall be at any rate sufficiently compensated by the 
beauty and variety which we shall thus discover in every 
quarter of the heavens. 

A few remarks on the subject of the distribution of star- 
colour will close this already extended discussion. 

The statistics of colour occurring in pairs, as determined 
by Struve, will be found in Inretizcruan Osszrver, March, 
1862, p. 149. They lead at once to the conclusion that 
although there is a preponderance, as we have already pointed 
out, of the more refrangible end of the spectrum among the 
minuter components, the reverse is decidedly the case with 
the brighter ones; and this is so evident, not merely among 
associated but insulated stars, that Sir John Herschel has said 
that “‘no green or blue star (of any decided hue) has, wb 
believe, ever been noticed unassociated with a companion 
brighter than itself.” So general an expression may not accord 
in its fullest sense with the results of other observers; yet 
there can be no doubt of the general predominance, next after 
white, of yellow, orange, and ruddy hues. The ancients recog- 
nized only white and red stars among those visible without a 
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telescope, and Arago expresses an opinion that among the 
sixty or eighty thousand isolated stars which have been cata- 
logued, no other designations except white, red, and yellow 
are to be found. Here we seem to trace the existence of some 
unknown general law. Again, it may be remarked that stars 
of a deep fiery aspect, or even a ruby or actually sanguine hue, 
are not very uncommon, while an equal intensity in green or 
blue is scarcely:to be met with. Those crimson or sanguine 
stars, however, do'not attain any conspicuous brightness; and 
itis doubtful whether this can be accounted for on the general 
principles of average distribution, as their whole number is not 
great, or whether it may be connected in some occult way with 
actual size. At any-rate, no instance, so far as I am aware, 
of crimson light occurs among the multitude of stars above the 
8th magnitude ; Herschel I.’s “ garnet star ” ( Oephei, 6 mag., 
variable), by no means answering the description. Antares, 
the leader of the ruddy class, shows little more than a rosy 
orange ; Aldebaran, Betelgeuse, and others are still less intense. 
Another curious fact is, that such sanguine stars are, without 
exception, so far as is hitherto known, insulated—no doubt a 
significant fact, could its interpretation be only found. And 
so probably is that mentioned by Herschel II., that it is no 
uncommon thing to find a very red star much brighter than 
the rest, occupying a conspicuous situation in a cluster; and 
that described by Secchi, that among the spiral curves, or 
radiating figures, in which the larger galactic stars are so mar- 
vellously arranged, there is usually in the centre of the radia- 
tion, or at the starting-point of the spiral, a redder as well as 
larger star. ‘Il est impossible de croire que telle distribution 
soit accidentelle.” And still more convincingly must this con- 
clusion“ be drawn, when closely aggregated nebule exhibit a 
general blue light pervading all their constituents, or when a 
rich globular cluster is all of a pale rose tint, within a concen- 
tric border “of minute white stars. Here it would be blindness 
indeed not to acknowledge the presence of some law, not the 
less real, because at present it escapes our grasp, or because 
the development of it may possibly be reserved for a future 
state of existence. 


CLUSTERS AND NEBULZ. 


_ The earlier closing in of our evenings renders it now 
pleasant as well as practicable to return to the search after 
objects —— a dark background, and, before it sinks too 


low, we begin with— 
19. The Cluster in Sobieski’s Shield. I venture to call it 
80, because—though according to our standard authority, the 
Bedford Catalogue, it belongs to the constellation Antinous—it 
VOL. VI.—NO. Il. I 
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is not only reckoned to the Clypeus Sobieskii by the Star Map 
of the 8. D, U. K., but belongs to it as matter of natural 
arrangement: for popular purposes, we may disregard in such 
an instance the entangled boundaries which here, as in other 
places, tend to so much confusion. The Clypeus, or Scutum 
Sobieskii, is one of the constellations formed by Hevelius out 
of the stars which were strewed about, in unappropriated dis- 
order, amongst the ancient asterisms, and named by him in 
honour of the glorious deliverance of Vienna from the Turkish 
siege in 1683 by the chivalry of Poland, headed by their heroic 
sovereign John III., of the house of Sobieski; and, in general, 
though not strictly accurate terms, it may be described as the 
mass of nebulous light between Al Tair and the 8.W. horizon, 
where the galaxy seems to approach especially near to our 
system. At the upper following termination (if such a word 
may be applied) of this luminous area, we shall perceive three 
stars near together, in a gentle curve bending downwards to the 
right, > Antumoi, 3 mag., and 12 and 19 Aquile, 5 mag.—the 
continuation of this curve points out our object at a short dis- 
tance, or it may be found 2° s, a little f, from 6 Aquile, a 
5 mag. star, at the upper preceding termination of the nebulous 
mass. Itis 11 M., and is described by Smyth as a splendid 
cluster, somewhat like a flight of wildducks. H. speaks of it 
as “a beautiful irregularly round cluster, 10’ or 12’ diameter ; 
the stars are all 1] m. except one =9 mag.—examined with 
high magnifiers (I have often viewed it with 800 and even 
1200) it is broken into five or six distinct groups, with rifts 
or cracks between them.” It may be gratifying to the posses- 
sors of far smaller instruments than H.’s 18-inch reflector to 
know that this curious structure is quite within their reach, as I 
perceived it with powers of 65 and 111 upon my 5}-inch aperture, 
though not in the least aware that it had been noticed pre- 
viously. The bright star a little sf from the centre is rated 
8 mag. by Smyth, as well as an open pair lying*clear of the 
cluster in that direction. This fine object was discovered as 
a small obscure spot by Kirch in 1681, and first resolved into 
stars by Derham with an 8 feet reflector. The galaxy in the 
vicinity is fairly resolvable with my achromatic, the field being 
all “stippled” over with points of light. As Smyth says of 
this region, “the wonderful quantity of suns profusely 
scattered about here would be confounding, but for their in- 
creasing our reverence of the Omnipotent Creator, by revealing 
to us the immensity of the creation. * * * So great is the 
number of stars in some parts of this Via Lactea, that H ob- 
served 588 of them in his telescope at the same time; and 
they continued equally numerous for a quarter of an hour. In 
@ space about 10° long and 24° wide, he computed that there 
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were no fewer than 258,000 stars. Carrying this view into 
adjoming regions, words and figures necessarily fail, for the 
powers of mind falter in such vast and awful conceptions.” 

We will now take the most celebrated and best known of all 
the globular clusters, and certainly the most beautiful in the 
smaller class of instruments. It is— 

20. The Great Cluster in Hercules, or 18 M. To find it, 
we must run a line from Wega to Gemma (a Oorone). This will 
first fall upon three stars near together, which, reckoning from 
Wega, are p Herculis, 4 mag. (No. 39 of our Double Stars; 
InretiecruaL Ossrrver, Sept., 1862, p. 136), 69 Herc., 4 mag., 
and + Herc.,3 mag. The line will then pass, at somewhere 
about half its length, midway between two 3 mag. stars lying 
at some distance above and below it, 7 Herculis above, £ below. 
Between these two again, but about {rd of the way from 7, lies 
our cluster. Halley, who discovered it in 1714, says, “ This 
is but a little patch, but it shows itself to the naked eye when 
the sky is serene and the moon absent.” The finder will, ot 
course, catch it at once; and in small instruments, and with 
low powers, it will appear as a very beautiful bright nebula, 
while its resolution will be complete in proportion to the aper- 
ture and magnifier employed. Messier satisfied himself, with 
a power of 60 in a 4 foot Newtonian, that it contained no 
star! 4 is said by Arago to have counted—he must have 
meant, guessed at—more than 14,000 with the 40 foot tele- 
scope. Its starry nature was very evident with my 3-7, inches, 
and with my present aperture its resolution under a high 
power, though still nebulous and requiring more light, is very 
fine. Sir J. Herschel describes it as “very gradually much 
brighter in the middle; stars 10 to 15 mag., of which there 
must be thousands ; does not come up to a nucleus ; has hairy- 
looking curvilinear branches :” and, in another observation, 
“irregularly round, with scattered stars in streaky masses and 
lines; excessively condensed to a perfect blaze; stars 11 to 
20 mag.” (the extreme of his scale), “‘ 7 or 8’ diameter. Most 
magnificent object. The state of compression indicates a 
globular form not much denser at the centre.” The curvilinear 
arrangement here spoken of is curious. We have referred 
elsewhere to its existence as pointed out by Secchi in the 
galaxy; and the Earl of Rosse, to whose. optical power even 
the central condensation has given way, observes, with refer- 
ence to the inquiry whether the spiral form perceived in certain 
nebule does not indicate a structure quite different from that 
of any known cluster, that in the exterior stars of some 
clusters, of which he gives 13 M.as an example, “ there 
appears to bea tendency to an arrangement in curved branches, 
which cannot well be unreal or accidental.” So that we seem 
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to be tracing the working. of some widely diffused law. This 

object deserves careful study, and in the finest weather, if our 

instrument gives any hope of its resolution. Sm. remarks that 

‘it is indeed truly glorious, and enlarges on the eye by studious 
ing.” 

Not far from 13 M. we meet with another cluster— 

21. The Second Cluster in Hercules, or 92 M. It is not 

mite so .éasy to find, but well worth the trouble. At some 
distance from Wega, np, we notice two conspicuous 2-mag. stars, 
a few degrees apart, 8 and y Draconis, marking the Dragon’s 
head, of which 8.is p. About half way from 7 Herculis, men- 
tioned in finding our last object, to 8 Draconis, a little sweep- 
ing will discover our cluster, which is a very beautiful brilliant 
mass, smaller. than the last, but considerably brighter and less 
resolvable,- though still evidently of a starry character. 
Smyth calls it' “a large, bright, resolvable cluster, with a very 
luminous centre and irregular streamy edges,” 7’ or 8’ in 
diameter in 1’s reflectors. It is not referred to in H.’s cata- 
logue. Messier discovered it in 1781. 

We now turn to a different quarter of the heavens, in 
search of a similar object— 

22. The Cluster in Pegasus, or 15 M. We must refer to 
our old acquaintance e Pegasi (Double Stars, No. 65, Inrg.ixc- 
ruaL Onszrver, Dec., 1862, p.375). Between it and y Delphini 
(No. 63), at about one-fourth the distance from the former, the 
finder will show us four small stars at once in its field, one of 
which is rather fainter and more hazy than the rest. This is 
our cluster. It is not unlike 92 M. in size and general appear- 
ance, equally beautiful, bright, and condensed in the centre; 
resolvable, but not resolved, in ordinary-instruments; revealing 
its starry nature in popertns to the stedfastness’ of the ob- 
server's gaze. With a low power the field is a striking one. 
Sm. describes it as a noble cluster, with stragglers branching 
from a central blaze, and says, ‘‘ under a moderate magnifying 
power, there are many telescopic and several brightish stars in 
the field, but the accumulated mass is completely insulated, 
and forcibly strikes the senses as being almost infinitely beyond 
those apparent comites.” H. calls it “superb,” and ‘speaks of 
it as “very compressed ; irregularly round; very small stars 
15 m.—comes up to a perfect blaze in the centre—not the con- 
densation of a homogeneous globe; it has straggling streams 
of stars, as it were, drawing to a centre—4’ or 5’ diameter.” 
From this reference to the aspect of a homogeneous sphere, 
compared with the description of 13 M., we may find it interest- 
ing to notice the way in which the internal constitution of such 
clusters may be estimated. If we draw a circle upon a piece 
of paper to represent the section of a globular space filled 
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with stars arranged at equal distances throughows, and then. 
intersect it by six or eight parallel straight lines, representing 
the direction of our sight, since the length of each included line 
will indicate the number of stars it encounters, and con- 
sequently the brightness of the portion it traverses, we shall per- 
ceive that the luminosity of such a cluster would increase very 
rapidly near the edges, but make slow progress towards the 
centre... If, therefore, we find an object like the present, or 
the last, exhibiting a very different rate of increasing brilliancy, 
we are warranted in concluding that it is composed of stars, 


not equidistant, but centrally compressed in proportion to the 
abnormal accession of light. 





ANGLO-SAXON POTTERY. 
BY THOMAS WRIGHT, F.S.A. 
(With a Coloured Plate.) 


THE importance of ancient pottery as an evidence of the date 
of deposits with which it is connected and of the people who 
made it, has been much better understood of late years than 
formerly ; and the pottery itself has been more carefully exa- 
mined and more accurately classed. We are now well. ac- 
quainted with many varieties of the pottery manufactured by 
the Romans in these western provinces of the empire, as well 
as with that of their successors in the period which in our 
island we call Anglo-Saxon. The interest of the subject is, 
indeed, now so great, that a popular article on the principal 
varieties of ancient pottery will perhaps be from time to time 
acceptable to the readers of the InrettectuaL Osserver. We 
will in the present paper begin with the Anglo-Saxon pottery, 
which presents one or two points of interest peculiar to itself. 
Our knowledge of the antiquities of the early Anglo-Saxon 
period originated in Kent, where very extensive excavations.in 
the Anglo-Saxon cemeteries scattered over the Kentish downs 
were made in the last century, under the direction of Bryan 
Faussett of Heppington, and the Rev. James Douglas, the 
author of the Nenia Britannica, one of the most valuable of the 
older works on our. national antiquities. It was only gradually 
that the real value of these remains was understood, and it has 
been only fully appreciated within the present generation. In the 
Anglo-Saxon graves of Kent, however, the quantity of pottery 
was not great, and a large proportion of that which was found was 
of Roman manufacture. The Teutonic population of this part 
of the island buried their dead entire, and cremation did not 
prevail among them. But the case was different in other parts 
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of the island. Somewhat more than twenty years ago, early 
cemeteries were accidentally discovered in some of the Midland 
counties, such as Warwickshire, Derbyshire, Nottingham, 
and Leicestershire, filled with cinerary urns presenting — 
novelty of character, but which were at first hastily set down 
as British, though a little consideration was sufficient to throw 
doubt on the correctness of this appropriation. I believe that 
Mr. Roach Smith and myself were the first to insist on the 

lo-Saxon character of this pottery, and to point out the 
evidence that the Angles in Britain usually burned their dead, 
while the Jutes and Saxons buried the bodies entire. Further 
discoveries, and a comparison of the various objects found in 
the urns and in close relationship with them, confirmed the 
opinion that these urns were purely Teutonic, and that we had 
thus a pottery presenting its own peculiar characteristics and 
belonging to our Teutonic forefathers. Our knowledge of this 
type of pottery was considerably extended by the extensive 
excavations in Cambridgeshire and Suffolk made by the late 
Lord Braybrooke, then the Hon. Mr. Neville, whose interest- 
ing museum at Audley End contains an extensive collection 
of the finest specimens of the East Anglian urn-ware. It is 
to these urns that antiquaries now chiefly refer as Anglo- 
Saxon pottery, and I have given in the emer | Pp 
six examples from the Audley End Museum, copied from 
Mr. Neville’s handsome volume, entitled Saxon Obsequies, pub- 
lished in 1852. 

The pottery is usually made of a rather dark clay, 
coloured outside brown or dark slate colour, which has some- 
times a tint of green, and is sometimes black. These urns 
— often to have been made with the hand, without 
the employment of the lathe ; the texture of the clay is 
rather coarse, and théy are rarely well baked. The more 
characteristic forms of the urns are represented in our plate, 
but they vary in some degree both in form and ornament. 
The favourite ornaments are bands of parallel lines encirclin 
the vessel, or vertical, and zigzags, sometimes arranged in 
bands, and sometimes on a larger scale covering half the 
elevation of the urn ; and in this latter case the spaces are filled 
up with small circles and crosses, and other marks, stamped 
or painted in white. These circles, and some of the other 
ornamental marks, appear to have been impressed with the end 
of a stick, cut at right angles and notched. Other ornaments . 
are met with, some of which are evidently unskilful attempts 
at imitating the well-known egg-and-tongue and other orna- 
ments of the Roman Samian ware, which, from the specimens, 
and even fragments, found in their graves, appears to have 
been much admired and valued by the Anglo-Saxons. But a 
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still more characteristic peculiarity of the pottery of the Anglo- 
Saxon burial urns consists in raised knobs or bosses, arranged 


symmetrically round them, and sometimes forming a sort of 
ribs, as in Figs. 3 and 6 on our plate, while in the ruder ex- 
amples they become mere round lumps, or even present only a 
slight swelling of the surface of the vessel. 

- "That these vessels belong to the early Anglo-Saxon period 
is proved beyond any doubt by the various objects, such as 
arms, personal ornaments, etc., which are found with them, and 
they present evident imitations both of Roman forms and of 
Roman ornamentation. But one of these urns has been found 
accompanied with remarkable circumstances, which not only 
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show its relative date, but illustrate a fact in the ethnological 
history of this early period. Among the Faussett collection of 
Anglo-Saxon antiquities, which now forms part of the large 
and valuable museum of Mr. Mayer, of Liverpool, there is an 
urn which Bryan Faussett appears to have obtained from North 
Elmham, in Norfolk, and which contained bones ofa child. It 
is represented in the accompanying group of Anglo-Saxon 
pottery (No.I., Fig. 1), and will be seen at once to be perfectly 
identical in character with the East. Anglian sepulchral urns 
which form our plate of Anglo-Saxon pottery. But Mr. Roach 
Smith, in examining the various objects in the Faussett col- 
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torium hrale, discovered on one side of this urn a Roman 
sepulchral inscription, which is easily read as follows :— 


D. M. To the gods of the shades. 
LAELIAE To Lelia 

RVFINAE Rufina. 

VIXIT-A-XIIT She lived thirteen years, 
MII-D-VI. three months, and six days. 


lection, Ppuicral, to his edition of B Faussett’s Inven- 


To this Roman girl, with a purely Roman name, belonged no 
doubt the few bones which were found in the Anglo-Saxon 
burial urn when Bryan Faussett received it, and this circum- 
stance illustrates several important as well as interesting ques- 
tions relating to our early history. It proves, in the first place, 
what no judicious historian now doubts, that the Roman 
pulation remained in the island after the withdrawal of the 
tem power, and mixed with the Anglo-Saxon conquerors ; 
that they continued to retain for some ‘time at least their old 
manners and language, and even their Paganism and their 
burial ceremonies ; for this is the purely Roman form of sepul- 
chral inscriptions; and that, with their own ceremonies, they 
buried in the common cemetery of the new Anglo-Saxon pos- 
sessors of the land, forthis urn was found in an Anglo-Saxon 
burial ground. This last circumstance had already been sus- 
pected by antiquaries, for traces of Roman interment in the 
well-known Roman leaden coffins had been found in the Anglo- 
Saxon cemetery at Ozingell, in the isle of Thanet; and other 
similar discoveries have, I believe, been made elsewhere. The 
fact of this Roman inscription on an Anglo-Saxon burial urn, 
found immediately in the district of the Anglo-Saxon ceme- 
teries which have produced so many of these East Anglian 
urns, proves further that these urns belong to a period following 
immediately upon the close of what we call the Roman period. 
The sepulchral vases found in what we may consider as the 
district of the middle Angles, which included the counties of 
Derby, Nottingham, and Leicester, vary but slightly from the 
East Anglian burial urns. An example of them is given in 
Fig. 2 of our group of Anglo-Saxon pottery, No. I. It was 
found at Chestersovers, in Warwickshire, and was accom- 
panied with an iron sword, a spear head, and other articles of 
Anglo-Saxon character, of which there could be no doubt, or, 
indeed, of the other remains found in the same cemetery. It is 
right to remark that, while choosing the burial urns as the 
representative of Anglo-Saxon pottery, I do so because they 
give us the most extensive and therefore the surest means of 


comparison ; but Ido not mean this to imply that there are 
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not other characteristic sorts of Anglo-Saxon pottery, though 
the earthen vessels for domestic purposes are much more rarely 
met with. We find sometimes in their graves small cups and 
basins, the forms of which are evident imitations of Roman 
earthenware, jugs of more Teutonic character, with or without 
handles, in the former case the exact prototype of our medi- 
eval and old English jug; and vessels of other descriptions. 
One of these is represented in Fig. 3 of our cut No. I. Itisa 
vessel of pale red clay, between four and five inches high, and 
was found by the late Mr. Rolfe of Sandwich, in one of the 
Saxon graves opened by him at Ozingell,in Thanet. The ori- 
ginal will be found in the museum of Mr. Mayer, who pur- 
chased Mr. Rolfe’s collections. 

If we had not abundant proofs of the Anglo-Saxon charac- 
ter of this pottery at home, we should find sufficient evidences 
of it among the remains of the kindred tribes on the Continent, 
the old Germans, or Alemanni, and the Franks. Some years 
ago an early cemetery, belonging to the Germans, or Alemanni, 
who then occupied the banks of the Upper Rhine, was dis- 
covered near a hamlet called Selzen, on the northern bank of 
that river, not far above Mayence, and the rather numerous 
objects found in it are, I believe, preserved in the Mayence 
Museum. They were communicated to the public by the bro- 
thers Lindenschmit, in a well illustrated volume published in 
1848, under the title Das Germanische Todtenlager bei Selzen 
in der Proving Reinhessen. When this book appeared in Eng- 
land, our antiquaries were astonished to find in the objects dis- 
covered in the Alemannic cemeteries of the country bordering 
on the Rhine a character entirely identical with that of their 
own Anglo-Saxon antiquities, by which the close affinity of the 
two races was strikingly illustrated. More recently, the sub- 
ject has been further illustrated in the description by one of 
the Lindenschmits (Ludwig) of the collection of the national 
antiquities in the Ducal Museum of Hohenzollern, published in 
1860,* and in several other publications. About the same time 
with the first labours of the Findenschmite, a French antiquary, 
Dr. Rigollot, was calling attention in France to similar discoveries 
in the cemeteries which the Teutonic invaders of Picardy had 
left behind them, and in which he recognized the same charac- 
ter as that displayed by the similar remains of the Anglo- 
Saxons in our island. Similar discoveries have been made in 
Burgundy and in Switzerland, the ancient country of the Hel- 
vetii ; and it is hardly necessary here to do more than mention 
the great and valuable researches carried on by the Abbé Cochet 
among the Frankish graves in Normandy, and so well de- 


* Die Vaterlindischen Alterthiimer der Fiirstlich Hohenzoller’schen Samme 
lungen su Sigmaringen. 4to. Mainz, 1860. 
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seribed in his three successive volumes, which are, or ought to 
be, in the library of every English antiquary.* It has thus 
become an established fact that the varied remains of the tribes, 
all of Teutonic descent, who settled on the borders of the Ro- 
man empire along the whole extent of country from Great 
Britain to Switzerland, present the same character and bear a 
close resemblance. 

@ A few figures will be sufficient to illustrate this resemblance 
as far as regards the pottery, and these are given in our group 
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NO. IL.—-FRANKISH AND ALEMANNIO POTTERY. 


No. II., in which Fig. 4 and 5 are Alemannic vases from the 
cemetery of Selzen. It will be seen that they resemble exactly in 
form those East Anglican urns we have given in our plate, and 
the same ornamentation is also found among our Anglo-Saxon 
pottery. These urns are described as being usually made of 
the clay of the neighbourhood, in most cases turned on a lathe, 
but many of them imperfectly baked. They are found in graves 
where the body had not undergone cremation, and were used 
for containing articles of a miscellaneous description. In one 


" Romaines, Franques, 

Saisent suite a “La Normandie Souterraine,” par M. YAbbé Cochet. 8vo. 
Paris, 1857.—Le Tombeau de Childéric I” Roi des Francs, par M. l’ Abbé Cochet. 
Svo. Paris, 1859. 





ng a oe, ee Oe ee 2 eee 








Anglo-Saazon Pottery. 125 


grave, at the feet of the skeleton of a gigantic warrior, was 
found one of these urns, containing two bronze fibule, a comb, 
a number of beads, a pair of shears, flints and steel, and a bronze 
ring. I mention this to show that these urns were not neces- 
sarily used only to contain the ashes of the dead, though they 
were used for this purpose by people among whom the prac- 
tice of cremation prevailed. One vase found in a grave in 
the cemetery at Selzem exactly resembled the Anglo-Saxon 
vessel given in our first group, No. 3, of which, at least, one 
further example has been found in England. Fig. 1 is an urn 
procured by Mr. Roach Smith at Cologne, and engraved in his 
Collectanea Antiqua, vol. ii., plate xxxv.; it is now in the 
museum of Lord Londesborough at Grimstone Park in York- 
shire. It was stated to have been found ina grave with a 
skeleton and other objects, on the outside of the gate of St. 
Severinus, at Cologne. In form it resembles the urn, Fig. 6, 
on our plate, and is, like it, slate-coloured, with a similar orna- 
ment of circular stamps. 

Figs. 2 and 3 of our group No. Il. are Frankish urns 
obtained by the Abbé Cochet from his extensive excavations at 
Londiniéres in Normandy, and show at a glance the identity of 
the Frankish pottery with the Germanic as well as with the 
Anglo-Saxon. The first of these is surrounded with a row of 
the well-known bosses, which are equally characteristic of the 
three divisions of this Teutonic pottery, Anglo-Saxon, Frankish, 
and Alemannic. Above these bosses is an ornament identical 
with that of the East-Anglian urn with the sepulchral inscrip- 
tion, given in our first group, Fig. 1. The urn represented 
in Fig. 3 has an ornament which is evidently an imitation of the 
egg-and-tongue ornament so common on the Roman pottery. 

The Abbé Cochet has collected in the course of his excava- 
tions in Normandy several hundreds of these Frankish urns, 
which all present the same general character. He states that 
the prevailing colour is black, ) graseres as is proved by che- 
mical analysis, by a varnish of plumbago, which, either from 
being so long buried in the earth or from some other cause, is 
easily washed off, and which varies in shade from a very deep 
tint to almost gray. The pottery of the darker tints is usually 
the finest in texture and the mchest in ornament, while the 
gray or nearly gray pottery is usually thicker, coarser, and 
plainer. The ornaments are almost always stamped, or incised, 
and consist, to use the Abbé’s own words, of “ zig-zags, St. 
Andrew’s crosses, the teeth of saws, fern leaves, circles, plaited 
work, ovals, dotted work,” and a variety “ of other ornament 
well known from the Saxon and Carlovingian monuments.” 
He states that they were usually placed at the feet of the skele- 
tons, and that they are found either empty, or filled with the 
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earth which had fallen into them; and he suggests that ier | 
were placed in the graves filled with “lustral water,” whic | 
was intended to protect the graves from evil spirits. This, too, 











NO. Ill.—POTTERY FROM SWISS LACUSTRINE HABITATIONS. 


he seems to think was only a secondary use of the vessels them- 
selves, for he usually found them—those especially of light 
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colour—bearing unmistakeable traces of having * been ex- 
posed to fire and smoke. From'this circumstance the Abbé 
Cochet believes that.these vases had served for ordinary do- 
mestic purposes before they were deposited in the grave along 
with the dead. 

I have -yet another group of pottery to introduce, which 
is given in’our cut No. III. It consists of earthen vessels found 
in the lacustrine habitations of Switzerland, of which so much has 
been written* during the last few years. I have taken them 
from the plates illustrative of the communications of Dr. Ferdi- 
-nand Keller to the Transactions of the Antiquarian Society of 
Zurich. -I haye seen’some of this pottery strangely misappro- 
priated, and feel:surprised that, as far as I know, nobody has 

ointed out its real character. The first of these examples, No. 

II., Fig. 1 (which is Fig. 23 of Plate ii. of the Mittheilungen der 
Antiquarischen: Gesellschaft in Zurich, band xiv., heft 1), is a 
fine vase found in the Pfahlbauten, as these lacustrine habita- 
tions are called by the German antiquaries, at Sesto Calende 
on the Lago Maggiore, on the borders of Switzerland and 
Italy. There can be no doubt that this belongs to the same 
class of pottery which is the subject of the present paper—it is 
Germanic in form and character, and the identity of ornamenta- 
tion will be more fully understood by comparing it with the 
fragments found also at Sesto Calende, and represented in Figs. 
24, 25, and 26 of the same plate in the Zurich Transac- 
tions. Figs. 27 and 28 of that-plate, found at the same 
place, are also: undoubtedly Germanic; one is a variety ot 
the jug-shaped vessel found in the Alemannic, Frankish, and 
Anglo-Saxon graves (see* Roach Smith’s Collectanea Antiqua, 
vol. ii., plate lii.), and the other is an equally well-known form 
of Anglo-Saxon, Frankish; and Germanic pottery. My exam- 
ples, Figs. 2 and 8 (taken from the Zurich Transactions, band 
xiv., heft 6, plate i., figs. 9 and 12), found, as I understand it, 
on the Lago del Garda, on the borders of the Tyrol and Italy, 
although the antiquaries of the Pfahlbauten set them down 
Celtic, present the unmistakable bosses of the Teuto 
pottery ; andif the reader will turn to Smith’s Oollectanea Anti- 
qua, vol. ii., plate liii., he will find figures of the exact counter- 
boom of them, even in their very rudeness of form, which were 

ug up from an Anglo-Saxon cemetery, excavated in 1844, at 
Kingston, near Derby. My last example, Fig. 4 (taken from the 
Zurich Transactions, band xiv., heft 6, plate viii., fig. 13), was 
taken from a Pfahlbau near Allensbach on the Untersee, on the 
borders of Switzerland and Germany, and appears also to be 
ascribed to a very remote period ; it presents a form and orna- 
ments recognized at once as belonging to the Alemannic, 
Frankish, and Anglo-Saxon pottery. I think it right to add 
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to the comparison of these two or three examples, that, in all the 
engravings of objects found in the lacustrine habitations I 
have yet seen, the pottery seems to me to be universally of 
the same character, a matter of very serious consideration for 
those who shall write in future on these remarkable Swiss re- 
mains. To the present time, their predecessors have been 
making appropriations which will not stand fora moment be- 
fore the careful researches of the judicious antiquary. M. 
Troyon (Habitations Lacustres, plate vii., fig. 35) ascribes a vase 
to the “stone age,” and (in plate xiii.) gives another to the 
so-called “age of bronze,”’ both which belong undoubtedly— 
I might almost say ridiculously so—to the Alemannic or Frank- 
ish pottery! It is certainly a circumstance not to be over- 
looked, that over the whole extent of Switzerland to the forest 
borders of Italy and Germany, all the pottery found in these 
lacustrine habitations should belong to one class, and that be- 
longing to a period embracing probably the greater part of 
the and sixth centuries after Christ. 





ROSS’S NEW ira.—THE REQUISITES FOR 
HIGH POWERS. 


Tux letter of Mr. Brooke which we published in our last 
number will help to stimulate microscopists to pay attention to 
the qualities they should seek in deep objectives for the micro- 
scope, and to the reasons for selecting one power in preference 
to another. We hope Mr. Brooke will continue his inquiries, 
and, in the mae we beg to offer the following remarks. 
The question raised by Mr. Brooke’s letter is whether a 
ith objective, of large angular aperture and exquisite workman- 
ship, is to be accepted as the glass of the shortest focal length 
which it is desirable for ordinary purposes to make or employ. 
The late Mr. Ross, after experimenting on the subject, was of 
opinion that a jth objective could be made so as to take in all 
the light practically obtainable from any object, and that it 
admitted of more perfect corrections than could be given to 
combinations of shorter focus. The small diameter of the front 
lens of high powers precludes their admitting the quantity of 
very oblique rays usually indicated in describing their angular 
aperture. The real quantity of such rays is considerably less than 
that computed according to formula in current use ; but it is 
easy to understand that the front lens of Mr. Ross’s 4th, when 
brought within about 006” of an object, may take in quite as 
much, or more, of the oblique rays than could enter a smaller 
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lens in closer proximity. Now, if you receive through a given 
gon all the ossilike light, and the corrections are extremely 

e, it is obvious that you can raise the ifying power by 
eye-pieces to the highest practical extent; that is to say, you 
can magnify your object as long as all the light it can emit with 
a given illumination enables you to see it. Of course, in 
pushing the power of a glass in this way it is exposed to the 
severest test ; and Mr. Thomas Ross can desire no higher tes- 
timony to his skill than the fact that both Mr. Brooke and Mr. 
Lionel Beale have seen extremely minute and very delicate ob- 
jects with the new jth in a manner that has not been surpassed 
by the performance of any other glass. 

We are indebted to the courtesy of Mr. Ross for an oppor- 
tunity of trying two of the new jths upon a variety of objects 
and under different conditions, and we can emphatically endorse 
the very high praise they have received from other observers. 
They are managed with great facility, the definition is exqui- 
sitely sharp and clear, and the penetration large in proportion 
to the angular aperture they possess. What more can be de- 
sired? Fora great many purposes we say nothing more can 
be desired, until new materials are at the disposal of the 
optician, or some novel and unexpected optical formula is 
devised. 

Messrs. Powell and Lealand’s 3th is so beautifully cor- 
rected as"to leave very little possibility for improvement in this 
respect; but Mr. Ross may still be right in the opinion that 
minute glasses in the front of any combination tend to introduce 
certain errors of diffraction, and that, in stopping at his 3th, 
he is able to keep these errors down. When two great artists, 
such as Ross and Powell, both do their best, we cannot expect 
the balance of merit will be easy to discern; and it would re- 
a a prolonged and very elaborate series of experiments to 

etermine whether everything that can be shown with the 
4th can also be shown with jth when raised to the same power. 
It is, however, certain, that if there be cases in which the 
4th would surpass its rival, they must be very few. The fore- 
most obstacle to the use of the jth, and which does not affect 
the 5th, is the closeness of its approximation to the object. It 
cannot be worked through glass that will bear handling, and 
consequently it is better adapted for the display of a carefully- 
prepared object, than for research under the usual difficulties 
which the examination of tissues, etc., entails. 

Tn a former paper we praised Smith and Beck’s th as an in- 
strument of research. Its form (that of a dialyte) probably 
does not admit of the very finest corrections that are possible ; 
but it has an excellent definition, great penetration, works epee 
glass of the thickness suited to Ross’s jth, and from the mo 
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rate proportion which its angle of aperture bears to its focal 
length, it gives good indications when a little out of adjustment. 
These are qualities of great value. 

For exhibiting known and ag objects, or for re- 
searches in which the finest attainable definition of what is seen 
is preferable to seeing a little more but not quite so well, the 
new ;,th of Mr. Ross will realize all that the most exacting 
microscopist will desire, and no one will make trial of this glass 
without wishing to have it. But there remains a large class of 
inquiries for which we think Mr. Ross could provide better 
than by his jth. If he constructed a glass of somewhat shorter 
focus, and of smaller angular aperture, it would, in all proba- 
bility, be a less perfect specimen -of optical skill than the 4th, 
and decidedly inferior to it for the purposes we have mentioned ; 
but we think it would excel it in certain common cases. It 
would, we will suppose, be infinitesimally inferior in definition ; 
but it would have a noticeable increase of penetration, and be 
less affected if not in the best possible adjustment for the object 
in view. Mr. Ross has probably done as much as is possible in 
the way of reconciling the opposite demands for large angular 
aperture and considerable penetration ; but it is, in our opinion, 
often advisable to have recourse to a glass in which the pene- 
tration is increased, and the angle of aperture diminished. 
When you know exactly what to look for in an object, it is very 
easy to correct such a glass as the new sth for the thickness of 
covering, or the density of a layer of fluid through which 
the object is seen; but in viewing the interior of minute living 
objects, or minute portions of organs that will not bear much 
compression, it is by no means easy to regulate a very delicate 
glass to the exact state of adjustment which is best adapted to 
the occasion ; and, in such cases, a small quantity of other good 
qualities may be advantageously sacrificed to secure a little 
more penetration. We. do:not see how any one glass of deep 
power can satisfy the two sets of demands upon them. While, 
therefore, we accord the highest place to Mr. Ross’s new ith, 


and freely admit the wide range of purposes for which, perhaps, 
nothing else can be so good, we think there is ample room for 
the. employment of an obective differing from it in the manner 
we have explained. 
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COMETS. 


AN ACCOUNT OF ALL THE COMETS WHOSE ORBITS HAVE NOT BEEN CALCULATED. 


BY G. F. CHAMBERS. 
(Continued from page 376, vol. v.) 


904. At about the time of the birth of the Emperor Con- 
stantine Porphyrogenetus, a brilliant comet showed its rays in 
the E. It lasted forty days and forty nights.—(Leo Gram- 
maticus, Chronographia, p. 483.) Constantine was baptized 
on the Festival of the Epiphany, or on Jan. 6, 905, so the 
comet may be dated for Nov. and Dec. 904. 

905. On May 22 a comet was seen near a and 8 Gemino- 
rum. Its tail was 30° long and reached to the fore-feet of the 
Great Bear. On June 12 the comet went out from a and vy 
Leonis; on June 13 clouds obscured the sky, and on June 18 
the comet had disappeared.—(Ma-tuoan-lin.) From the Eu- 
ropean account in the Chronicon Floriacense, it would rather 
seem that it was the head of the comet which was in Ursa 
Major, and that the tail reached to the zodiacal region ; but 
the description is altogether very vague, and the Chinese 
testimony generally is preferable in such cases. 

912. A comet appeared for fifteen days in the W. like unto 
a sword.—(Leo Grammaticus, p. 487.) It lasted for fourteen 
days in the N.W. in March.—(Hugo, Monachus Floriacensis, 
Chronicon.) On May 13 a comet went out from the sidereal 
division of vy Hydra to near y Leonis.—(Ma-tuoan-lin.) Pro- 
bably Halley’s Comet, the P. P. occurring early in April.— 
(Hind.) 

912 or 913. A comet was seen in Egypt in the year 300 of 
the Hegira.—(Hali, Comment. in Ptolemeus.) This year com- 
menced on August 18, 912, and ended on August 6, 913. 

923.-In October or November a comet was seen near Y 
and 6 Cancri.—(De Mailla, vii. 210.) 

928. On December 13 a comet came from the 8.W. Its 
R.A. was 5° greater than that of 8 Capricorni. Its tail was 10° 
long and pointed to the S.E. After three evenings it ceased 
to be visible.—(Ma-tuoan-lin.) 

936. On September 21 a comet came from the sidereal 
division of 8 and a Aquarii. It was 1° long and passed near £ 
Aquarii and p Capricorni.—(Ma-tuoan-lin.) 

939. “ There was seen in Italy for eight successive nights 
a comet of surprising grandeur ; it threw out rays of extraor- 
dinary length.” —(Luitprandi, Ticinensis, Rerum Gestarum, v. 
1.) Possibly July was the month. 
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941. On September 18 (or perhaps on November 17; it 
is not possible to say which) a comet went out from the W.; 
it swept the walls of Tien-ché, and was 10° long.—(Ma-tuoan- 
lin.) It was seen in October for three weeks.—(Chronicon 
S. Florentii.) 

942. In October a comet appeared for three weeks in the 
W. It had a long tail, and advanced gradually eastwards to 
the meridian.—(Chronicon Andegavense.) Several authorities 
say that the comet appeared only for two weeks, from October 
18 to November 1.—(Witichindi. Annales, etc.) All remark 
that a great mortality amongst oxen occurred in the follow- 
ing year in consequence [?] 

943. On November 5 a comet appeared in the E. country. 
Its R.A. was greater than that of a Virginis by 9°. Its: tail 
was 1° long and pointed to the W.—(Ma-tuoan-lin.) Comets 
were seen for fourteen nights.—(Annalista Sazo.) 

945. Theotilon, Bishop of Tours, set out from Laon to 
return to his diocese, but was overtaken on the road by the 
malady of which he died. He had just partaken of the holy 
sacrament when a luminous sign was seen traversing the sky. 
This sign was a cubit long. Its brilliancy was such that it 
gave light in the middle of the night to those who were 
charged to conduct to Tours the body of the se by @ 
journey of 200 miles.”—(Frodoard Chronicon.) Pimgré con- 
siders that, apart from other testimony, the duration deter- 
mines this to have been “ une veritable cométe.”’—(Hist. 
i. 356.) 

956. On March 13 a comet was seen in the Cross of Orion. 
It tail pointed to the S.W.—(Ma-tuoan-lin.) 

959. At the time of the death of the Emperor Constantine 
Porphyrogenetus, a gloomy and obscure star appeared for seme 
rhea. saree Porph. Incerti Continuatoris, p. 289.) Con- 
stantine died on November 9. It was seen from October 17 
to November 1.—(Tackins.) 

975. A bearded comet was visible from August to October. 
—(Cedrenus Compendium Historiarum, p. 683.) It was first 
seen on August 3 in the head of Hydra, between seven and 
nine hours of the morning; the tail was 40° long. The comet 
traversed Cancer, and came to the square of Pegasus, and 
lasted altogether twelve weeks.—(Gaubil.) It became visible 
on the 5th moon, which terminated on July 11.—(De Mailla, 
viii. 58.) There is much reason to believe that this comet is: 
identical with the celebrated ones of 1264 and 1556. Pre-~ 
suming the P. P. to have taken place at the end of July, the 
— para will all harmonize extremely well.—(Pingré, 
i..357. 


981. A comet a in the Antumn.—(Burkhardus, 
Monachus §. Galli, Historia, i.) 
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985. A comet appeared during the Pontificate of John XVI. 
—(Platinz, De vitis swummorwm Pontificum.) 

989. [i.] On February 10 a comet appeared to the N. of a 
and:8 Pegasi: It was.1° long and lasted fourteen days.— 
(Gaubil; Annalista Saxo.) Pingré questions the authenticity 
of .Gaubil’s citation.—(Comet. i. 620.) 

990. A star, with a long tail, appeared in the N.; after 
some days it was in the W., and its tail extended to the B.— 
(Romualdus: Salernitanus, Chronicon.) It was seen in August 
or September in the W.—(Couplet:) 

995. On August 10 a comet was seen:—(Hepidannus 
Annales; Florentius Vigorniensis, Ohronicon.) 

998. In February a. comet was seen to the N..of a and 8 
Pegasi.—(Couplet; De Mailla, viii, 131.) 

1000.. A) comet appeared on December 14 for nine days. 
It. frightened: everybody. — (Iperius Chronicon xxxiii.) A 
meteor appeared at the same time, and! the majority of the 
writers confound the one with the other. 

1003. [i.] In the month of February a comet was seen, it 
disappeared near the aun, and was only seen for a few days-a 
little before the rising of that body.—(Hepidannus Annales.) 

1003. [ii.] A comet appeared during the Pontificate of John 
XVIL.—(Ohronicon Nurembergense.) It lasted a long time.— 
(Chronicon Stederburgense.) It was discovered in China on De- 
cember 23 ; it approached very near @, 7, 4, v, ¢ Geminorum, 
passed by a and 8 Aurigsw, 8 Tauri, to the Cross of Orion, and 
disappeared after thirty days. Its tail was 4° long and like a 
vase in shape.—(Ma-tuoan-lin.) Some Huropean authors refer 
to: a comet in 1004, which is probably this one prolonged. 
Pope John was elected on June 13, and lived only till Decem- 
ber 7, so can there have been two comets between June, 1003, 
and December—January, 1003—4 ? 

1005. A comet was seen in the S.— (Alpertus; De 
diversitate temporum.) It was in the W. in September, at the 
commencement of night, and lasted three months. It shone 
with great brilliancy and did not set till cock-crowing.—(Glaber 
Rodolphus; Annales.) It was seen in China within the circle of 
perpetual apparition.—(De Mailla, viii. 158.) 

1012. A comet of extraordinary grandeur was seen for 
three. months in the Southern part of the heavens.—(Hepi- 
dannus.) 

i A comet was: seen in February.—(Protospat, Chro- 
nicon. 

1017. A comet, like a large beam, was seen for four months. 
—(Sigebertus,. Chronograpiia ; Gerbrandus, Chonicon Belgi- 


cum, ix. 7 


1018. On August 4a comet appeared to the N.E. of (appa- 
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rently) € Urs Majoris, it was 3° long and went Northwards. 
It passed by w Urse Majoris, and thence Southward (Ma- 
tuoan-lin), by a route which Pingré says must have been 
erroneously stated. However, it is certain that a comet ap- 
peared this year in the Polar regions, and that it lasted about 
six weeks.—(Ditmarus, Chronicon, viii.) It is less certain that 
its length increased to 30°, and that passing Leo it disap- 
peared in Hydra. 

1023. ry comet appeared in Leo during the autumn.—(Ade- 
marus, Chronicon.) The original account contains much that is 
certainly fictitious. 

1024. A comet appeared the year before the death of 
Bolestas I. King of Poland.—(Dlugossus, Historia Polonica.) 

1033. A comet 2° long, appeared on March 5 to the “ East 
of the north country ” [ “B. ft —(Ma-tuoan-lin.) It appeared 
on March 9 about the tenth hour of the night, and lasted for 
three nights till sunrise.—(Fragmentwm Historie Francorum, 
i. and ii.) 

1034. A column of fire was seen in the E. in September.— 
(Cedrenus, p. 737.) It appeared between « and ¢ Hydra and 
Crater.—(De Mailla, viii. 199.) 


1035. [i.] A comet appeared in « and @ Hydre and Crater. 


It was 7° and 5 tsun long.—(Ma-tuoan-lin.) Possibly this is 
identical with the preceding. If 1035 is the right year then 
the column of fire eeu | was a meteor. 


1035. [ii.] On November 11 a comet, with a faint tail, ap- 

red in the western ribbon of Pisces. —(Ma-tuoan-lin. ) 

1041. Comets appeared.—(Glycas, Annales, p. 316.) 

1042. On October 6 a comet appeared. Its motion was 
from E. to W. and it lasted throughout the month.— 
(Glycas, p. 319.) 

1046. A comet appeared in the fifteenth year of Henry I. 
of France.—(Godellus, Chronica.) 

1049. On the morning of March 10, before sunrise, a 
comet was seen near 8 Aquarii, and a Equulei ; ; it passed by 
the head of Orion, Musca, and the horns of Aries, and lasted 
sixteen weeks.—(Gaubil.) ‘“ La route qu’on assigne & cette 
cométe n’est pas naturelle.”—(Pingré i. 372.) Ma-tuoan-lin’s 
route is scarcely more intelligible. 

1056. In July or August a comet appeared in the circum- 
polar regions.—(De Mailla, wii.245.) It seems to have passed 
southward to Hydra, but Gaubil places it in the head of 
Orion when first seen. Ma-tuoan-lin agrees with De NB. 
It was 10° long, and on September 25 had d disap 
The head of Orion i is Tsou, the other region, Rocusy St on 
nunciation nearly identical, hence possibly a confusion. ] 

1058. “The death of Casimir, King of Poland, ‘ils an- 
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nounced by a comet which appeared for several nights,”’— 
(Hennenfeld, Annales Silesie.) It lasted the whole of Easter 
week.—(Morigisw, Chronicon, i.) 

1060. A little after the death of Henry, King of France 
[August 29], a comet, with a long tail, appeared in the morn- 
ing.—( Will. Malmsbury.) 

1067. A comet appeared at the death of Constantine Ducas 
{May].—(Chronicon Andegavense, ii.) 

1071—8. During the reign of Michael Parapinatius comets 
frequently appeared.—(Curopalatas Excepta e Breviario histo- 
rico, p. 856.) 

1075. On November 17, a comet 3° long, appeared in the 
middle of Corvus; on the 18th the tail was bifid and curved ; 
and on the 19th its length was 5°; on the 20th its length was 
7°, and it pointed towards 7 Corvi ; on November 29 the comet 
entered the Hyades and disappeared.—(Ma-tuoan-lin; De 
Mailla, viii. 235.) 

1080. [i.] On August 10 a comet 10° long appeared to the 
8. of Coma Berenicis; it was curved, and pointed to the S.E. 
Its R.A. exceeded that of y Corvi by 8 or 9 degrees. On 
August 13 it reached towards the W. of the north country. 

ingré does not understand what is meant.] Its R.A. ex- 
ceeded that of a Corvi by 9°; on August 15 it was 3° long, 
curved, and penetrated Coma Berenicis. On August [18 or 
20] the comet passed very near a and y Leonis. On August 
24 the comet entered the Hyades and seme lb Naas, 
tuoan-lin.) 

1080. [ii.] On August 27 a comet (which Ma-tuoan-lin 
regards as the preceding again visible) appeared between « 
and @ Hydrez and lasted till September 14. Pingré is our 
authority for separating these accounts.—(Comét, i. 625.) 

1096. On October 7, a comet like a sword appeared in the 
southern part of the heavens. — (Ekkéardus, <Annalista 
Sazo.) 

1098. On June 3, “ the night of the capture of Antioch,” a 
comet shone out with great brilliancy.—(Robertus, Historia 
Hierosolymitana, v.) 

1101. On January 31, a large comet appeared in the W. 
soon after sunset.—(Synopsis Chronologica.) 

1106. A splendid comet appeared this year; it was first 
seen on February 4, within 14 feet of the sun, between the 
third and ninth hour of the day. In Palestine it became visible 
on February 7, and in China three days later. On February 7, 
it was at the beginning of the sign Pisces, and passed by the 
Northern Fish and southern arm of Andromeda, a and 8 
Arietis, and the Pleiades to the Hyades. The comet remained 
visible for seven or eight weeks, and had a tail 63° long.— 
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..(Matthew Paris, Hist. Major ; Gaubil, Ma-tuoan-lin, and many 
others.) 

1109. In December, a comet appeared near the Milky Way 
with a tail pointing towards the 8.—(Hemingfort, Chronica, 
i..33.) 

1110. On May 29 a comet with a tail. 6° long was seen near 
the Northern Fish and the horns of Aries. It went N. towards 
the Pole, and then became visible throughout the night, and 
ultimately disappeared in the R.A. of about 4h.—(Chronica 
Regia 8. Pantaleonis ; Ma-tuoan-lin.) 

1113. A great comet appeared in May.—(Matthew Paris ; 
Matthew Westminster, Flores Historiarum.) 

1114. A comet at the end of May; it lasted several nights, 
and had a long tail.—-(Henry of Huntingdon, Historia ; Annales 
Waverleienses.) 

1115. An extraordinary star in April—May, near a and 8 
Leonis; it had a long tail, and probably was a comet, though 
no movement is referred to,—(De Mailla, viii. 377 ; Annales de 
_ Margan.) 

1125. A comet preceded the death of Uladislas, King of 
. Bohemia.—(Dubravius, Historia Bojemieca, xi.) 

1126 [i.] In June—July a large comet was seen within the 
circle of perpetual apparition ; it passed from a Herculis to- 
wards @ and ¢'Urse Majoris.—(De Mailla, viii. 443.) These 
“Chinese positions will not harmonize with the statements of 
..the Latin historians, unless we suppose the comet to have been 
in Ursa Major at the end of July, or rather at the beginning. of 
August.—(Pingré, i. 392.) 

1126 [ii.] In the moon beginning on December 15 a great 
comet was seen in China near the horizon.—(De Mailla, viii. 
447; Ma-tuoan-lin.) 

1182 [i.] On January 5 a comet was seen.—(Ma-tuoan-lin.) 

1132 [ii.] On October 2 a comet appeared; on October 7 
it was in Musca; on October 27 it had disappeared.—(Floren- 
tius Vigorniensis, Chronicon contin. ; Ma-tuoan-lin.) 

1188. In August—September a comet appeared.—(De 
Mailla, viii. 524.) 

1142-3, In December—January a comet appeared,—(Synop. 
Chronol.) 

1145. On April 15 a comet appeared.—(Oalendarius Am- 
brosiane Bibliothece.) It is not easy to reconcile the conflicting 
accounts of its course through the heavens. In China it was 
‘first.seen in the E.on April 24; on May 14 it was.in the Cross 
of Orion [and must have had a considerable N. latitude, or 
would not have been visible-—Pingré], and had a tail pointing 
to N.E. 10° long.; on June 4 it was like a star; on June 9 it 
was -stationary between a Hydre and Crater, and remained 
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visible till July 14.—(De Mailla, viii. 545.) On April 26 a 
‘comet came from the constellations of the E. country. [These 
are amseer d the seven first of the Cliinese Zodiac, ers, 
at a Virginis.—P.] After fifty days it disappeared; on July 13 
it reappeared in the Cross of Orion, and lasted fifteen days.— 
(Ma-tuoan-lin), who adds that a comet was seen on June 4 
(when the above one was still visible). Hind considers the 
former to be certainly Halley’s Comet, and that it passed P.P. 
on April 29. 

1146. A comet was seen for a long time in the W.—(Chro- 
nica Regia.) 

1147 [i.] The Emperor Conrad set out in May for 
Palestine ; his departure was preceded by a comet.—(Historia 
Episcoporum Virdunensium.) On February 8 a comet 10° long. 
‘appeared in the E. for fifteen days.—(Gaubil.) On January 11 
a comet came from the 8.W. of « Aquarii and e, @ Pegasi.— 
(Ma-tuoan-lin.) This writer says that another comet appeared 
to the E. of the N. region, near o and 8 Capricorni, on 
February 17, and that it perished on March 5. 

1147 [ii.] About August 20 a comet was seen in Japan-— 
(Kaempfer, 1i. 4.) 

1152 or 1156. Ma-tuoan-lin the former, Gaubil and the 
great annals of China the latter. On July 26 a comet 10° long 
was seen in the feet of Gemini; on the day Kouey-ichéou, or 
August 2, it was near 6 Geminorum.—(Gaubil.) On August 
15 a comet was seen in the middle of Gemini; the next day it 
was like Jupiter, and 2° long. On the day Kowey-tchéou, or 
August 22, a comet passed near 6, r Geminorum.—(Ma-tuoan- 
lin.) [No doubt the former date of August 2 is a misprint by 
Pingré for August 22.] 
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MeramorrHoses Or Man anp or THE Lower Anmats. By A. 
DE Quarreraces, Membre de I|’Institute (Academie des Sciences), 
Professeur du Muséum de ]’Histoire Naturelle de Paris. Translated 
by Henry Lawson, M.D., Professor of Physiology in Queen’s Col- 
lege, Birmingham, one of the Lecturers on Natural Science in the 
Science and Art Department of the Committee of Council on Edu- 
cation, etc. (Robert Hardwicke, 192, Piccadilly.)—In the second 
volume of the Ivrevtzcruan Osssrver, p. 95, will be found an 
article entitled “The Origin and Transformation of Animals,” 
which was founded on the work of M. Quatrefages, which has lately 
enjoyed the benefit of Professor Lawson’s translation. We must 
refer our readers to the article just mentioned for an exposition of 
the character of this important book, which stands alone in its 
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class, there being, as we believe, no other in which the recent 
philosophy of the transformations which living beings undergo from 
the egg to their complete development, is so fully explained. This 
work of M. Quatrefages is very superior to his Rambles of a 
Naturalist, which was too egotistic and too diffuse, and we are very 
glad that it has fallen into the hands of a translator of sufficient 
attainments to do justice to its great merits. M. Quatrefages’ 
views on that method of reproduction which Professor Owen calls 
“ Parthenogenesis”’ are much in accordance with those put forward 
by Dr. Carpenter, and the various facts and considerations which 
he adduces will be generally considered fatal to the Owen hypothesis. 
He does not, however, deny that certain cases occur to which Mr. 
Owen’s term may be fairly applied. Hesays, “notwithstanding my 
reservations, henogenesis is still to my mind a constant pheno- 
menon. With my confréres, I believe that there exist true females 
which deposit genuine ova, that are developed without any interven- 
tion on the part of the male. But I believe this phenomenon is 
far less frequent than has been supposed.” M. Quatrefages wisely 
abstains from dogmatizing on this curious question, but he remarks 
that among certain animals the infecundated ovum has been shown 
to exhibit a series of movements “ quite analogous to those which 
in the fecund ovum correspond to the formation of a new being,” 
and he conceives that if in certain cases the vital force of the ovam 
is intensified, the interposition of the male may be dispensed with, 
and the incidents of the case may still be associated with the ordi- 
nary phenomena of generation. Broadly considered there will re- 
main two modes of reproduction—one by buds, through which 
whole generations may arise as the consequence of an original crea- 
ture having sprung from a true egg fecundated by a male—and 
another by a recurrence to the co-operation of a male and female 
parent giving birth to a fresh individual, from which new generations 
may again spring through the budding process. M. Quatrefages 
deserves great credit for exhibiting a most important mass of vital 
phenomena in their true scientific co-ordination. He has given 
us the results of his researches in a form that possesses a high de- 
gree of literary merit, and Dr. Lawson’s translation, which we have 
carefully compared with the original, is justly described in a pub- 
lished letter of M. Quatrefages as aussi élégante que fidéle. 

Sicat anv Tovucn; an Arrempr to Disprove Tae Recervep (oR 
Berkieun) Tueory or Vision. By Tsomas K. Assorr, M.A., 
Fellow and Tutor of Trinity College, Dublin. (Longmans.)—This is 
an elaborate attack upon the received theories of vision, accordin, 
to which the eye is incapable of judging of size, distance, and 
figure, until touch and other senses have been called into play, and 
have afforded a set of associations which may be made use of in 
interpreting visual impressions. Mr. Abbott contends that in 
“the eye, and the eye alone, there is a determinate sensation or 
state of the organ corresponding to a determinate distance of the 
object ;” and that thus distance is directly perceived. We may not 
exactly apprehend the sense in which this statement is made, as in 
some places the writer appears to affirm his proposition absolutely, 
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and in others, with limitations that bring it more in accordance 
with the opinions usually held. Mr. Abbott says, “when we look 
from a near object to one a little farther off, the ocular adjustment 
is accompanied with a certain motion more suitable indeed than that 
of the hand to suggest distance ; because for the same distance it is 
always the same; but still only a succession. But the former ob- 
ject continues to be seen, although with decreasing distinctness. 
Through a certain short interval both objects may be seen dis- 
tinctly. This co-existence demands the idea of space as the indis- 
pensable form of its intuition. But what space? Not the 
superficial extension already known, the perception of which is 
accompanied with a totally distinct sensation. Suppose, for ex- 
ample, such a figure as a cube or the letter L placed on the table so 
that the horizontal line is directed towards us. In looking along 
the vertical line we are aware of the co-existence of certain dis- 
tinctly visible parts, and by a certain motion can bring each in suc- 
cession into the axis of vision. Thus we pass by a continuous 
change to the foot of the vertical. Now it will be proved presently 
that the eye requires a varying adjustment, in order to see dis- 
tinetly at different distances. In moving the eye therefore along 
the horizontal line we find a new kind of sensation added to the 
former, and we also find the previously seen parts continue to be 
seen, but with a quite different kind of distinctness from before. If 
the horizontal line be near and long enough the parts not directly 
looked at will be seen double ; and this will furnish another pecu- 
liar antecedent. Here then first are the conditions for the percep- 
tion of trinal extension.” The description given here is 
not that of seeing distance, but that of seeing different 
things, or different portions of the same thing in linear suc- 
cession. Mr. Abbott appears to us mistaken in the extent of 
his denial, that we have to learn to see, and do so with the help of 
touch and locomotion. Many distinguished reasoners on this sub- 
ject have not adequately considered the various motions and adjust- 
ments of which the eye is susceptible, and with which it can per- 
form optical experiments, and thus obtain a series of sensations 
indicative of extension in three directions, or of distance. Some 
passages which Mr. Abbott quotes and objects to, are likewise not 
sufficiently explicit, as where Mr. J. S. Mill states, “ The informa- 
tion obtained through the eye consists of two things—sensations, 
and inferences from those sensations ; that the sensations are merely 
colours variously arranged, and changes of colour.” We presume 
Mr. Mill, though incorrectly, includes simple light and shade under 
the term colour, but the “colours variously arranged,” are arranged 
on the retina in definite forms, so that in certain positions of visual 
objects, the apparent form and the real one will coincide. Again, 
when Mr. Mill observes, “ we judge an object to be some distance 
from us by the diminution of its apparent magnitude, that is by 
linear perspective, or by that dimness and faintness of colour and 
outline which generally increases with the distance, in other words, 
by aerial perspective ;’’ he omits to notice the adjustments of the 
eye for binocular vision, and those required to bring divergent, or 








siders that the behaviour of children, and of persons who have 
recei confirms his 


distinguishes aaauin at various distances long be 

in his hands and begins to examine them.” 
arte are more influenced by instinct than is etre eine 
but although the child may have some appreciation of distance 
before he has investigated relative distances, through touch and 
locomotion, it does not follow that he may not with their aid learn 
‘to see much better as he grows up 

Mr. Abbott is mot disposed to allow sufficient importance to 
brightness and distinctness as an indication of distance. Apart 
‘from the knowledge of how bright and how distinct objects usually 
sappear at particular distances, such indications would be worthless, 
rand they are fallacious under new conditions; but when interpreted 
in conformity with sufficient experience they are solid guides. 

Philosophers have usually ridiculed the popular notions that the 
moon really looks a foot wide, or that Orion seems to have a belt a 

long; but Mr. Abbott refers to the curious fact that “.a 

the same apparent magnitude at four inches as at forty ;” and 
dao siutes:thahad quent Aiatemsen, objects such as we have mentioned 
dhave in all ages produced about the same impression of their appa- 
rent size on ordinary eyes. 

Some of Mr. Abbott's statements appear to have been hastily 
made, as when he objects to the distinctness of an object affording 
.tan indication of its distance, he says, if so, “everything out of 

focus would seem very distant.” From a distant object the eye 
receives only parallel rays, and when they are well focussed the eye 
is not annoyed as it is by looking at an object in which the focus- 
sing is bad. We have found his book very interesting and sugges- 
tive, and although our readers will differ from or they 
vwill thank him for raising a discussion that must tend to 
nation of truth. 


Prrsicat Geoorarny ror Scnoois anp Generat Reapers. By M. 
¥. Mavry, LL-D., Commander in the Navy of the Confederate States 
of America, author of the “ Physical Geography of the Sea,” “ The 
‘Wind and Weather Charts,” “‘Maury’s Sailing Directions,” etc. 
‘(Longmans.) This little work affords popular explanations of many 
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facts pertaining to its subject ; but it has not been put together 
with sufficient care. In many places the ‘style is awkward, as 
where Mr. Maury tells us “every :river runs in a valley, as the 
vee | of the Ganges, the Valley of the Nile, of the Rhine, of 

ae REE means all the country that is drained by those 
rivers.” explaining what a hill means in physical a 
Mr. Manry will not help many students by pol re ef 
moles make hills.’ The coral polyp is called an insect, and the 
absurd statement made that “each one is impaled in his own little 
workshop.” Further on we find an assertion in defiance of the 
ieee mathematical demonstrations of Hopkins and Thomp- 

“that at a depth of twenty-five or thirty miles below the 
epes on which you are now standing, everything, even the rocks, is 
in an incandescent and molten state.” N. otwithstanding the author’s 
reputation, we cannot recommend a work in which such clumsiness 
and such blunders appear. 


Apvancep Text-Boox or Pursicat Grocrapay, by Davin Pace, 
E.R.S.E., F.G.S. (William Blackwood and Sons).—Like other text- 
books of Mr. Page’s, this is a well-selected and well-compressed 
compilation of all the leading facts relating to its subject. Asa 
school-book, it would have the advantage of being decidedly inte- 
resting to the learner, and would afford an excellent basis for the 

kind of instruction. Geography should never be taught 
without due reference to physical considerations. As a mere cata- 
logue .of names, places and positions, it only wearies the mind, 
but, as Mr. Page has presented it, it becomes what it ought to be, 
an intellectual and entertaining pursuit. We should recommend in 
another edition a modification of the statements about the crust of 
the earth being a thin film, and all below it.in a molten state, and 
of the passage ascribing voleanic action to the interior molten matter. 
The former statement is inconsistent with the fact that.a thin crust 
could not resist the tidal action of a gigantic molten sea, and the 
researches of Mr. Mallet have shown that whatever may be the con- 
dition of the globe at great depths, earthquake phenomena arise 
from causes near the surface. It is also unadvisable to say thatat 
a height of forty-five or fifty miles the earth’s atmosphere is “ inap- 
preciable,”. as Quetelet has shown reasons for supposing that it is 
i at much greater elevations. On the whole, we think 
very highly of Mr. Page’s labours, and we should add that the 
present work is illustrated by numerous diagrams and maps. 

Houses wirnour Hanns, by the Rev. J. G. Woon, M.A., F.L.S., 
with very numerous illustrations engraved on wood by G. Pearson, 
from original drawings made by F FW. Keyl and E. A. Smith, under 
the author's superintendence, expressly for this work. (Longmans.) 
—The interest of this popular work is well sustained in the recent 
numbers. The style is pleasing and the engravings excellent. 

Tue Sanmon. By Aexanper Russet. (Edinburgh, Edmonstone 
and Douglas:) This work, part of which has appeared in periodicals, 
ap were great deal of information on all subjects connected 

the breeding of salmon, condition.of rivers, legislature, etc. 
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Warstpze Weeps; or, Botaxica Lessons From THE LANES AND 
tHe Heperrows, with a Chapter on Classification. By Spencer 
Txomsoyx, M.D., L.R.C.S. Edin., Fellow of the Botanical Society 
of Edinburgh, Author of the “Structure and Functions of the 
Eye,” ete., etc. Illustrated with engravings on wood. (Groom- 
bridge and Sons.) We could not recommend a pleasanter way of 
learning a great deal of elementary botany, than by making Dr. 
Spencer Thomson’s Wayside Weeds the companion of country 
walks. A large number of plants easily obtained in any part of the 
country are described in a manner that will enable beginners to 
over the initial difficulties of botanical science in a very agreeable 
manner. It is just the kind of book that families should take ad- 
vantage of for recreative self-culture, and it might be advantage- 
ously introduced in the better class of schools. You can scarcely 
open a page without coming upon an elegant illustration, and the 
explanations show that Dr. Thomson understands the kind of help 
that young students require. 


A Sexms or Merric Tastes, in which the British Standard 
Measures and Weights are compared with the Metric System at 
present in use on the Continent. By Onartes Horton Daruive, 
Civil Engineer. (Lockwood and Co.)—There are few measures of 
practical reform that would effect more for the comfort and general 
interests of the people than the substitution of the so-called “ Metric 
System” for our present abominably troublesome and unintelligible 
arrangements of weights and measures. Scientific men have long 
used the metric system for many of their operations, and in addi- 
tion to its decimal character, it hes the great advantage of logical 
coherence, so that if its principle is known, and the meaning of a 
small number of terms acquired, all its weights and all its mea- 
sures are easily remembered and understood. When we consider 
how few Englishmen remember one quarter of the vexatious 
“‘tables” that constitute one of the chief torments of schoolboy days, 
and also bear in mind what an insufferable plague a bungling method 
introduces into what ought to be elementary and easy calculations, 
we cannot avoid hoping that the legislative permission to use the 
metrical system will not be thrown away. For those who wish to 
avail themselves of the metrical system in this country, Mr. Dar- 
ling’s book will afford admirable aid, and his well-arranged volume 


of tables will be indispensable in commercial houses engaged in 
Continental transactions. 


Tue Puysica, Grotocy anp Groorapny or Great Berratn: Six 
Lectures to Working Men, delivered in the Royal School of Mines 
in 1863. By A. C. Ramsay, F.R.S., Local Director of the Geolo- 
= Survey of Great Britain. Second Edition. (Edward Stan- 
ord.)—We cordially welcome a second and improved edition of 
these admirable lectures. The new matter and improvements are 
considerable, and Professor Ramsay has given by way of frontis- 
piece an extremely good geological map of Great Britain, which, 
though necessarily small in scale, is full of matter and very distinct. 
The great merit of these lectures is that they familiarize the reader 
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with the methods of reasoning and with much of the Swe nea 4 of 
geology, as well as make him acquainted with a highly interesting 
and well selected series of facts. 

“Tae Tempte Anecpores. By Rapa anp Cuanpos Tepe. 
Isvention anD Discovery. Illustrated. (Groombridge and Sons.) 
—tThe rapid and remarkable success of this excellent publication 
show that its editors and publishers know what the public require. 
The numbers before us (2 and 3) fully equal the first one, and the 
engravings keep up the artistic character of the work. In No. 2 
the incidents chosen by the artist are called “Parsley Peel,” and 
“The Origin of our Cast Iron.” In the first we see the founder of 
the Peel family engaged, as the story tells, in his kitchen devising 
a pattern for cotton printing, and availing himself of a suggestion 
made by his little daughter, that a sprig of parsley should form the 
text of the design. The pattern became famous and originated 
the familiar nickname of Parsley Peel. The second wood en- 
graving illustrates the story told in Percy’s Metallurgy of the Welsh 
shepherd boy, John Thomas, showing Abraham Darby the method 
he had discovered of casting an iron pot. This simple incident laid 
the foundation of an enormous manufacture. No. 3 gives us a 
picture of Jenner engaged with his discovery of vaccination, and a 
view of a steamboat passing down the Thames in 1814, when the 
new method of travelling first took possession of the river. The 
anecdotes in these numbers are wel] selected and well told; they 
will prove alike interesting to juveniles and adults. 





PROCEEDINGS OF LEARNED SOCIETIES. 
BY W. B. TEGETMEIER. 


LINNEAN SOCIETY.—June 17. 


Discovery OF THE Boxes OF A RECENT Moa.—Mr. Thomas Alldis 
exhibited to the society a number of bones, constituting nearly the 
entire skeleton of a Moa; these bones were in a very recent con- 
dition, the- cartilages of the joints were not decayed, and many of 
the tendons and ligaments were in a perfectly fresh and flexible con- 
dition. The skeleton was found by some gold diggers under condi- 
tions which were not accurately described. The locality was some- 
where near Dunedin, in the Middle Island of New Zealand. The 
bird had been destroyed whilst sitting on the nest, and the bones of 
the young ones which had perished with it, were found under those of 
the Rare, the whole being imbedded in a deposit of shifting sand. 
Dr. Hooker suggested that the preservation of the soft tissyes were 
due to the animal having been preserved in ice, asin the well-known 
case of the Siberian Mammoth, in which even the skin and flesh was 
perfectly preserved. But as there was no evidence of the existence 
of ice in New Zealand at the present time, it was suggested by 
Professor Huxley and others, that the animal must have been recent, 
and had probably not been dead more than ten or twelve years. 
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Should this opinion be correet, there is no reason why these 
gigantic birds (in comparison with which the: ostrich itself is a 
pigmy ) should not be living at the presenttime; such an event is not: 
at all impossible. The forests in the interior of New Zealand have 
never been explored, even by the natives themselves, and the birds: 
of the ostrich tribe are remarkable for their shyness and wariness. 
The ostrich itself_in the open desert. is only to be observed at a 
great distance, and a shy bird capable of quick movement om 
the surface of the earth might easil observation in the 
F nan ly pop pulated and dense forest of New ww Zealand. The bones are 

the museum of the Yorkshire Philosophical Society.. 
Teal all probability they will prove on examination to be those.of a 
male, as the females of this group of birds leave the duties of incu- 
bation to their mates. This fact has been noticed in those that 
have hatched in the Zoological Gardens and elsewhere. Thus the 
male Emu of Mr. Bennett at. Brockham, hatched ten young birds 
this season, after setting, fifty-nine days. The male Mooruk, Cas- 
uarius Bennettii, sits for seven weeks. The Rheas for five weeks, 
and the male Ostrich, which hatched in the Zoological Gardens. at 
Marseilles in 1861, sat for forty-five days; the female taking no. 
part whatever in the duties of incubation. 





NOTES AND MEMORANDA. 


Stn-spors AND PiLanETaRy Posttions.—Mr. Balfour Stewart continues the 
interesting inquiry which was explained in his important paper in No. xxx. InTE1- 
LECTUAL OBSERVER, and he has communicated to the Astronomical Soci 
(Monthly Notices, No. 8) some fresh observations'on the a period of 
about 56 years, traced by Professor Wolf. Mr. Stewart shows dates so com- 
puted—1836 being the last—correspond approximately to the times when Jupiter 
and Saturn come to aphelion together, which happens once in 59 years. 


New Terzscorrs sy Sterwurtt.—Mr. De la Rue reports most favourably of a 
telescope on a new construction by Dr. Steinheil, which was exhibited at his soirée, 
and erroneously described in certain journals as acco to the formula of Gauss. 
It has a4-inch aperture, and 40 French inches focal length. Dr. Steinheil is, 
according to Monthly Notices, engaged upon another instrument, 6-inch aperture, 
with object-glass of 3 lenses, ‘and only 30 inches focus. 


New Praner—Mr. Pogson writes to the Astronomer-Royal that his last new 
planet proves to be identical with Freia, but he has since discovered an undoubted. 
new one, to which he assigns the name of Sappho. It is 10-4 mag. 


Fresu Human Fosstis rrom Moviis Quicroy.—M. Quatrefages 
before the French Academy a fresh batch of human potla an ee 
Moulin Quignon under circumstances of great precaution against error or fraud, 
Amongst them is a lower jaw and a skull. 


Comers I. and Il, 1864.—M. Tempel gives the followi 


ee ett dy comet observed by him on the the Fig and by M. Respighi 
Perihelion et aera manor mean time; 
R. A., 66° 


distance at 
ion, 888 Long at dito 56’; Inclination, 1° 45°; 
Comet’ is, small one, seen: by Donati. in- Come 














remained 

half of the palm, and on the outer side of the rin 

sided in five or six days, and an improved sensi 

Laugier comments on the singular fact of the i having 
& portion of the nerve tubes. 


Fossrt Stoxs Impremerrs 1x Inp1a.—In the journal of the Asiatic Society 
of Bengal, No. 1, 1864, will be found an account of the discovery of rude imple- 
ments made of quartzite, and discovered by Messrs. King and Foote, of the Geolo- 
gical Survey, near Madras. 


Heemarnropirs Brrs.—The Annals of Natural History, No. 80, translates 
some remarks of Von Siebold on hermaphrodite bees, the production of which he 
thinks consistent with the curious law discovered by Dzierzon, that the queen 
produces male offspring with that have not been acted upon by the male, 
while females came from eggs that have been acted upon by spermatozoa. Pro- 
fessor Von Siebold thinks that in the hermaphrodite cases the male semen was in- 
sufficient in quantity to effect a complete development. of the female sex. 


son to thei 
ple proportion _— 


the rectangle is much 

equal, or nearly so.” In plane rectangular surfaces, i 

charge varies with the square,root of the boundary, and if the bo 

stant with the square root of the surface. If the surface and boundary 

—- varies with the square root of the surface multiplied with the square 

root of the boundary. From this law it follows that if when we double the sur- 

face we likewise double the boundary, the charge will be double; but if we double 

the surface without doubling, or with more than doubling the bo: > 

charge must be. computed by the formula C = 7/S.B.. C meaning charge, 8S 

surface, B boundary. Let E. stand for intensity, and we have another formula, 
l 

E=33. 

Maaeyerio Inpications at Kew anv Lispox.—Senor Capello, of the National 
Observatory, Lisbon, having obtained a set of self-recording magnetic instruments 
made by Adie upon the Kew pattern, and having resided some time at Kew to 
familiarize himself with the method of working them, has carried out a series 
of observations simultaneous with those of Kew, and the results have been pub- 
lished in a series of photolithographs at the expense of the Royal Society, An 
pg mp paper, issued with the diagrams, observes that a remarkable similari 

ill be observed on comparing the Horizontal Force Ourves, and that rapi 
changes appear to have occurred in both places at the same time and in the 
same direction. The Declination Curves exhibit a resemblance but less a 
rapid changes seeming to affect both if gee similarly and simultaneously. 
Vertical Force Curves do not bear.much general resemblance, but small and rapid 
changes appear to have occurred a¢ the same time and in opposite directions. 
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M. Coste ox Inrusorta.—This observer denies the assertion of M. Pouchet 
that ciliated infusoria only i i after the formation of a pellicie. 


He finds them 

e a frequently 
Kolpods 

interior 


Do Bacrertums Cause Diszasz?—In a former number we gave an account 
of M. Davaine’s experiments, in which death followed the in ion of healthy 
animals with a few drops of blood containing bacteriums, and taken from other 
animals suffering under spleen disease. MM. Leplat and Jaillard have com- 
municated counter experiments to the French Academy. They obtained 
bacteriums from vi le and animal solutions, and introduced them into the 
circulation of animals without producing any evil effects. From this they 
conclude that in M. Davaine a it was the diseased blood and not the 
bacteriums that caused the mischief. The question is, however, far from settled 
by the new experiments, and their authors are by no means entitled to assume 
that, because vibrions are much alike in appearance, their properties must be the 
same. It would be more in accordance with observation to state exactly the 
contrary, and affirm that very similar bodies of this kind are connected with 
different kinds of fermentation and putrefaction. 

Cunious Puysical EXPeRIMEnt.—An interesting experiment, which, though 
not new, is not generally known, may be performed as follows :—Roll up a 
card into a tube a quarter of an inch in diameter, and make the joint tight by a 
little sealing-wax. Then cut a disc of card two inches in diameter, make a hole 
through its centre exactly big enough to admit the tube. Sealing-wax the card 
dise on to the top of the tube so as to form a flange, taking care not to let the 
tube project above the surface of the disc. Cut another card disc of the same 
diameter, and lay it on the former, holding the tube quite upright with the disc 
u ost. Blow gently through the tube, and the pose Ulnar be Ghote 
Off the flange. Replace it, and blow with great vehemence. The dise will not 
then be thrown off, but will remain close to the flange vibrating strongly. The 
loose dise may then be placed on the table, and the tube with the flange down- 
wards held very near it. On blowing violently the loose disc will spring up 
towards the flange and vibrate as before. 

Earruquaks at Lewxs.—On Sunday morning, August 21st, about 1°27 a.m. 
an earthquake shock was felt at Lewes, and in some other parts of Sussex. Some 
persons beard a noise as of an explosion, and objects in their hands rattled, while 
others were quite unconscious that anything of the sort had occurred. 

New Tzixscorz Stanp.—The Rev. E. L. Berthon has devised a singularly 

elegant and 


telescope with the Berthon stand can be packed in a case not so long, and little 
broader than a stout umbrella. Messrs. Horne and Thornthwaite have the 
credit of bringing this excellent invention before the public. 
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(Ephemera vulgata.) 


PLAT! 
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